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WHAT OTHERS SAY 


[' . indeed gratifying to the members of the A. S. S. T. to 
KI 


that their efforts are being appreciated and to know 
that they are fulfilling a useful need in the field that the Society 

In the October 2nd issue of Jron Trade Review we read: 

1924 exposition of the American Society for Steel Treat- 
ing. held at Commonwealth Pier, Boston, last week, may be classed 
as the largest and most complete yet conducted by that society. 

‘With a registration of 1,210 of its members, which is 40 per 

ff the total membership, the American Society for Steel 

¢ at its Boston convention last week established a record 
having few, if any, parallels in the history of American technical 
associations of national scope. The total attendance for the week 
was 43,000, which exceeds all previous records of the society. Fri- 
day had the largest single day’s attendance of 15,000. All phases 
of the convention contributed to its success. The technical pro- 
gram was exceptionally well balaneed and the exhibits, described 
elsewhere in this issue, covered a broader field of application than 
those of previous conventions. 

‘Through the medium of its annual convention, the American 
Society for Steel Treating again has provided an impressive dem- 
onstration of the size and importance of that branch of industry 
which is identified with the treating and finishing operations on 
steel. It is safe to say that no American technical organization 
SIX yt after birth, has conducted a national convention and ex- 
hibit remotely approaching in extent and quality the Boston 
event 


can Machinist, in the October 2nd issue. under a title 
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of ‘‘Record Attendance at Enthusiastic Convention of Ste 
;.’’ comments as follows: 
‘*Each year, since the first meeting of the America: 
for Steel Treating, held in 1919, the verdict on the eo) 
has been: ‘Better than ever.’ 


as th 


The sixth annual convent 


dai, Japan, and his associate, Dr. Toyato Ishigaki; 


in Boston from September 22nd to 26th, inclusive, was 


‘*‘The suecess of the convention and exhibition from 
treater’s point of view and from that of the makers of equ 
for the steel-treater was marked. 


ment, gas appliances, all types of furnaces, insulating ma 


ing materials, speed transformers, pots, retorts, conveyor 


stackers, gears, testing machines, sand-blast equipment, 
pressors, cutlery and others. 

“That the A. S. 8. T. has constantly been improving 
eyes of the professional and technical world, international! 


tion, both the program and the exhibition surpassing anyt! 
has gone before. The total attendance was estimated at 40.0) 


The variety and com) 
of the exhibits bore witness to the truth of the statemen: 
included steel and steel products, alloy, welding and cuttine eqy 


recording, salts, washing machines, compounds, heat-endu: 


+ 
! 


+ 
~ 


H+ 


The: 


fire brick, rock products, instruments for measuring, testing 


terials, lights, burners, castings, automatic furnace controls, « 


( reaorurt 


| 
ena 
Lid 


\ 


Czechoslovakia, and William 


Institute 


of 


Canadian Machinery 


Mechanieal 


The following remarks have been made by Canadian Ma 
in their October 9th issue: 

‘“With a registration of 1,210 of its membership of 
soston eonvention of the American Society for Steel Treatine 
established a record, perhaps, without parallel in the history 


. 
Ene 


net 


forgings, belting, dies, lubricating systems, portable elevators a 


well as in this country, was evidenced by the presence at the me 
ings of such men as Dr. Kotaro Honda, director of the department 
of metallurgical science at the Tohoku Imperial University, Se 
Dr. 
Bulle and Dr. Herman Bleibtreu, representing the German Ir 
Edward Schmidt of the 


Limited 0 


i 


sN 
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associations of national scope, the total attendance being 






\ll phases of the convention contributed to its success, the 
hnical program being unusually well balanced and the exhibits 
¢ practically every phase of the iron and steel industry.”’ 






















Iron Age 


in a thirteen-page review of the Convention, Jron Age in thetr 
October 2nd issue Say: 

‘After five years of spectacular growth the American Society 

Steel Treating celebrated its sixth anniversary in Boston last 

ek, September 22nd to 26th. In several respects the meeting 
nade history. ‘The technical sessions, ten in all, were marked by 
particularly high-grade contributions from leading American and 
foreign authorities and by the presence of more prominent metal- 
lurgists and scientists, ineluding a number from abroad, than 
have been seen at a like meetihg in recent years. The attendance 
f over 40 per eent of the Society’s membership, or 1,210 out ot 
000, was also a testimony to the active interest in the organiza- 
tion, and there was general comment on the large turnout at all 
the technical sessions. 

“The steel exposition was the largest. of the kind that has been 
held. Covering 150,000 square feet of floor space, of which 25,000 
square feet was taken up by a representative machine tool and 
nachinery display. it exceeded last year’s in actual paid-for space 
by 3315 per eent. It was the common observation that the exhib- 
ts of this year represented more new developments, both in ma 
‘linery and heat-treating equipment and products, than had been 
see at any previous show.”’ 













Chemical and Metallurgical Engineering 


"he October 6th issue of Chemical and Metallurgical Engineer- 
ny gives the following comments referring to the convention: 

“Although the phrase, ‘best yet,’ has been overworked, it is 
ecessary to use it again to deseribe the annual convention and 
steel show of the American Society for Steel Treating at Boston, 
September 22 to 26. The exposition was held at the Common- 
Pier in Boston Harbor, the only building in the city capable 
ning this—the largest annual industrial exposition in the 
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EISENMAN » MeCLEARY 
secretary for \ ‘ Nominated vv Director for 


Pr. D. MERICA 
Nominated for Director for One 
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BIOGRAPHIES OF NOMINEES FOR NATIC¢ 
OFFICES OF THE SOCIETY 


William Sanford Bidle 
Nominated President of the Society 


for one year 





William S. Bidle was born in Cleveland, June 26, | 872 
attended the Cleveland publie schools. He was graduated 
Case School of Applied Seience in 1893, receiving the 
B. S. In 1898, he received the degree of M. E., fron 
college. While at Case, Mr. Bidle participated in mar 
activities and was an excellent student, as evidenced by 
that he was made a member of Tau Beta Pi and Sigma X 
ternities. 

Krom 1896 to 1912, he was manager of the turn-buekle de 
ment of the Cleveland City Forge and Iron Company, and 
1913 to date, he has been president of the W. S. Bidle Con) 
engaged in commercial steel treating, cold drawing and testi 

As is well known to many, Mr. Bidle has given valuable ser 
to the work of the American Society for Steel Treating. bei 





charter member of the Cleveland chapter as well as being : 
chairman. In 1920 and 1921, he was national treasurer 
Society; 1922 and 1923, seeond vice-president and in 1923 


























1924, he was and is first vice-president. 


William Hunt Eisenman 





Renominated Secretary of the Society 
for two years 


W. H. Eisenman was born in Jamestown, Ohio, July 7, 1s 
and was graduated from Kenyon College, receiving the degre 
Ph. B. He took post graduate work at Leland Stanford, Jr.. U 
versity, specializing in law and sciences and received an \ 
degree for special research work in chemistry. In addition. he co 
pleted post graduate work at Morningside College and (Ohio 
University. 

Mr. Eisenman was successively principal of high school: 
structor in chemistry, Racine College; head of chemistry depar 
ment of large high school and superintendent of schools. Fina! 
he was made secretary of the American Society for Steel Treaties 
which position he holds at the present time. 
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Frederick George Hughes 
Neminated Director of the Society for Two Years 


rick George Hughes, Vice-President of The New De 
Manufacturing Company, Bristol, Conn., was born May 1 
West Cornwall, Conn., the son of George and Mary 

miller) Hughes. 


port, 


A 
He was educated in the public schools of 


Conn., later entering Sheffield Seientifie School at 


University, graduating therefrom in 1900 with degree of 


Ilis 


14 


first occupation after completing his collegiate course was 
i 


100, as engineer with Bethlehem Steel Company at South 
Bethlehem, Pa., later becoming assistant engineer of experimental 


‘ remaining there until 1905, after which he became 


ngineer of the Driggs Seabury Ordnance Corporation of 
Pa., remaining there until 1911, when he went to Bristol, 
and entered the employ of the New Departure Manufae 
Company, as chief engineer, and in 1914 was made pro 
manager; assistant general manager in 1916, and diree- 
vice-president in 1919. 


is also a director of the Bristol Realty Company: president 
sristol Chamber of Commerce ; 


director of Connecticut 
ber of Commerce; member of Endee Club of Bristol; Chip 
nee Country Club of Bristol; Society of Automotive 
ers: American Society of Mechanical 
merigan Society for Steel Treating. 


Kngei 
Kngineers; and of the 
Ile was for several years 
irman of the Ball and Roller Bearings Standard Division of 
Society of Automotive Engineers. 
During the World’s war, Mr. Hughes was an advisory engi- 
the Quartermaster department. He 
War Service committee on bearings. 


\lr. Hughes was married October 25, 1905, to Miss Edith 


Vrawtord, of Nazareth, Pa., and they have one daughter, Madeline 
| rd TIughes. Residence, Bristol, Conn. 


was also a member 


tT? 
ie? 


F. E. McCleary 
minated as Director of the Society for Two Years 


MeCleary was born in Steubenville, Ohio, in 1882. In 
1902 he attended Mt. Union College, and from 1902 to 
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1906 he was a student at Ohio State University, receivin: 
in June, 1906. Following graduation, he was engaged 
for the Union Paeifie railroad, Omaha, in 1906-1907: 
for the Rock Island railroad, Chicago, from 1907 to 







assistant metallurgist with General Motors Co., Detroit 
1912, and from 1912 to 1914, was metalluregist with th: 
pany. From 1914 to the present time, Mr. MeClear 
metallurgical engineer with Dodge Brothers, Detroit, h 






plete jurisdiction over all materials used in the productio: 
Cars. 






























Mr. McCleary is a member of the Society of Auton 
neers, the American Society for Testing Materials and 


Iron and Steel Institute. 





Paul D. Merica 


Nominated Director of the Society for One Yea 








Paui D. Merica was born in Indiana and received 
early education there, attending De Pauw University, 

later, however, from the University of Wisconsin, rr 

degree in Chemistry. 

After an additional year in the physies departm: 
university he received an invitation from the governn 
Provinee of Chekiang, China, to teach chemistry at th 
College of this province. This was accepted and lhe 
years at Hang Chow, China, engaged in the interesti 
tion of introducing our Western civilization amcng t! 

It may be added that he had excellent opportunity at t! 
realize the remarkable ability of the educated class of | 
Western arts and their future potentialities when their : 
really aroused. 

Leaving this interesting Oriental civilization rather 
ly, Mr. Merica, in 1911, went to Berlin, primarily to tak ’ 
his chemical and physical studies, first at the Chemical |nstitw 
of Professor Emil Fischer and, later, at the Technische I] 
at Charlottenburg. It was there that he first becam 
interested in metallurgy through his work in the meta! 
laboratories of Professor H. Hanemann, where he remat 
1914, taking finally his Ph. D. in chemistry and metal 
was just about six months before the opening of the wa 
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fter a five years’ absence, to this country to engage in 
al research work. 
few months spent at the Engineering Experimental 
the University of Illinois on a special research on the 
ent of boiler steel in association with Professor S. W. 
\leriea joined the metallurgical staff of the U. S. Bureau 
ds under its then chief, Dr. G. K. Burgess. 
Bureau his attention was engaged, perhaps predominant 
ferrous metals, particularly wrought brass and aluminum 
yuring the vears 1914-1916 much attention was given by 
. of Standards to certain failures of brasses and bronzes 
struction of the Catskill Aqueduct, and Dr. Meriea, iv 
n with others, conducted several investigations into 
publishing later a number of papers on the subject. 
tly, during the period of our entry into the war, the 
f high strength hght aluminum alloys in this ecoun- 
matter of considerable importance, and he had charge 
u of Standards of the investigational work alone these 
s resulted, among other things, in the determination of 
and mechanism of the heat-treatment of aluminum 
Duralumin type and the improvement of the tech- 
eat treatment of these alloys. At this time Dr. Meriea 
Chief of the Metallurgical Division of the Bureau 


rds, 


19 Dr. Merica left the Bureau of Standards to associate 
ith The International Nickel Company at its Orford 
ere he later beeame Superintendent of Research. In 1922 
artment of this company was organized, the Develop- 

Research Department, for the purpose of developing 
iercial uses for nicked and new nickel products. Dr. 
came associated with this department and at present 
r of Research for The International Nickel Company, 


rk City, and assistant manager of its Development and 
lepartment. 
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THE SIXTH ANNUAL CONVENTION AN 
EXPOSITION 


LILLE members of the Boston chapter of the Society, 
I ; 





congratulated upon the successful way in which 
their part toward the success of the Sixth Annual Cony 
Exposition held in Boston, September 22 to 26. The s 




























this convention was due in no small measure to their 
efforts. 

The number and variety of exhibits at the Boston 
was fully one-third larger than at Pittsburgh last year 
amount of floor space one-third greater than that used 
The exhibits were assembled on Commonwealth Pier, the la 
covered pier in the world, measuring 1,200 feet long and 20) 
wide, and were divided in three main sections. It: the first see 
were exhibited furnaces and process equipment of all ty 
varieties, while in the second section, products of steel manufac 
ers and makers of all kinds of non-ferrous and metal equipm 


were shown. The third section was devoted to a live ex! 





machine tools, which was the largest and most complete ex! 
that has ever been held. There were more than 175 different 
itors represented. 

The attendance during the five days of the conventio 
indeed encouraging. There were 1.210 members registered as 
ing in attendance, which is more than 40 per cent of th 
membership of the Society. More than 43,000 people viewe 
exhibits, while on the closing dav, 15,000 were admitted. thus 
ing a record for the Society. 

The very large and enthusiastic audience which attended e 
the technical sessions, gave proof of the scientific value of the fort 
six worthy papers contributed during the Convention. Th: 
ing sessions dealt with the more technical and theoretical pliases 
heat treating problems, while the afternoon programs were devot 
to the more practical subjects. A marked feature of the tech 
program was the ten foreign contributions by prominent te 
lurgists and scientists. 


Monday, September 22nd 






The convention was officially opened at 10:00 a. m. in 
Ball Room of the Copley Plaza Hotel, Victor O. Homerberg p! 
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\n address of welcome was given on behalt of Mayor 
his representative, Mr. Fox. Mr. Homerberg then gave 
s of welcome on behalf of the Boston chapter, which was 
yy an address by A. O. Fulton, general chairman of the 


mmnittees. President George K. Burgess responded to 


lutations. Following these preliminary ceremonies, the 
took the form of a technical session, during which the 
papers were presented : 


Chairman—Dr. George K., 

The Nature of the Function of Chromium in High Speed Steel 

EK. C. Bain and M. A. Grossmann, Atlas Steel Corporation, 

The Use of Cobalt and Vanadium as Additions to High Speed 
Steel—Dr. W. Oertel and Dr. ing. F. 
(By title.) 

Thee Law of Depression of} Freezing Point as Applied to Metal 
lic Alloys—Dr. Kotaro Honda and Toyato 
University, Japan. (By title.) 

Vagnetic Determination of the Elastic State—A. V 
American Chain Company. 


Burgess 


Poeltzgueter, Germany, 


Ishigaki, Imperial 


del orest, 


At 1:00 p. m., the exposition officially opened and the regis 
tion of members began. At 2:30, 


the first afternoon technieal 
was held in the Meeting Room at Commonwealth Pier. 
his session was a Symposium on Salt Baths as a Heating Medium, 
\. Il. d’Areambal, presiding. The papers which were presented 


s meeting are as follows: 


Heat Treatment in Salt Baths—Major A. E. Bellis, Bellis Hent 
‘Treating Company. 

Salt Baths—Sam Tour, Doehler Die Castings Company. 

Fused Salt Baths for the Prevention of Soft Spots un Quenched 
High Carbon and Carburized Steels—W. J. Merten, Westing 
house Electric and Manufacturing Company. 


exposition remained open until 10:00 p. m. 
Tuesday, September 23rd 


40 a. m., the second morning technical session was held 
Ball Room of the Copley Plaza Hote!, Dr. John A. 


being chairman. The following papers were presented: 


Density and X-Ray Spectrum of Hardened Ball Steel Drawn at 
Various Temperatures—K. Heindlhofer and F. L. Wright 
SKF Industries, Ine. 

The Application of X-Ray Crystal Analysis to Metallurgy 
Dr. W. P. Davey, General Electric Company. 

Spheroidized Cementite in Hypoeutectoid Steel—R. S. Mae 
Pherran and J. Fletcher Harper, Allis-Chalmers Mfg. ( 


oO, 





TRANSACTIONS OF THE 


L. J. HEATH W. W. CUMMINGS 
fransportation Committe: Ladies’ Entertainment 
Committec 


V. O. HOMERBERG . O. FULTON 


Chairman, Boston Chapter General Chairman 


L. D. HAWKRIDGE L. KE. ZURBACH 
Meetings and Papers Exhibit Committees Enterta 
Committee 


SOME OF THE CHAIRMEN OF THE BOSTON LOCAL CONVENTION COM 
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{ New Method of Interpreting Notched-Ba l 
sults—Dr. ing. Max Moser, Essen, Germany. ; 
{ Laboratory Method for the Preparation of Small Steel Bars 
Differing Only in Carbon Content and the Effect of Changes 
n Carbide Concentration on the Specrf Resistance KE. Dv. 
Campbell, University of Michigan and G. W, Whitney, Ame 
ican Smelting and Refining Company. (By title.) 

The Microstructure of Austenite and Martensite i FF, 
Western Electric Company. 


nipac f T' vf Re 


By title. 


Lucas, 


exposition opened the second day at 1:00 p. m. and closed 


0 p.m. At 2:30 p. m., the second afternoon technical session 


Jd in the Meeting Room on Commonwealth Pier, Professor 
Boviston, presiding. The session was devoted to the diseus 
fuels and heating media for the treatment of metals. The 

s presented are as follows: 


The Intrinsie Value of Heat Sources 
omic Value of the B. t. u.—kE. F. 
Company. 

Selection of Fuel for the Heat Treatment of Metal 
Doyle, W. S. Rockwell Company. 

Gas as a Factor in Improving Quality Standards and Lowering 

Production Costs of Heat Treated Steel nm. ©. 

bustion Utilities Company. 


versus the Kloatina Keon 


( ollins, General Electric 


Loebell, (om 


9:30 p. m., the annual smoker was held in the National 
and was attended by a large and enthusiastic audience. 


Wednesday, September 24th 


9:30 a. m., the annual meeting of the Society was held in 
all Room of the Copley Plaza Hotel, President George K. 
ess, presiding. The order of business for this meeting was 
ading of the annual reports of the president, treasurer and 
‘retary, which are published in full on pages 560, 563 and 
‘spectively. 


behalf of the delegates of the chapters, Dr. O. E. Harder 
the following report of their meeting held on Monday morn 
which time they sat as a Nominating Committee. 
. duly seconded and earried, the report of the committee was 
d and ordered filed. 


Upon 


Nominating Committee, 1924, operating under the new 


tution, adopted March 29, 1924, held a meeting in the 





@ 
oO 


Copley-Plaza Hotel, Boston, at 10:30 a. m., September 22 
for the purpose of nominating certain officers. 
The following members from the various chapters 


credentials: 


Chapter 
Boston 
Chicago 
Cleveland 
Detroit 


Representative 


H. 


T 


H. 
R. 


EK. Handy 

EK. Barker 
M. Boylston 
Atkinson 


Chapter 
Northwest 
Philadelphia 
Pittsburgh 


Providence 
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} 


Represen 
QO. E. H 
H. C. K 
W.J.M 


rit, 
lve 


FP. H. Fr 
Leon Sla 
Rockford J. A. Ne 
Schenectady G. R. Bri 
Tri City fs » Bi 
Bre 


Hartford L. A. 
Indianapolis H. B. 
Lehigh Valley B. F. 
New Haven yw. &. 
New York Mr. 


Lanning Rochester 
Northrup 

Shepherd 
Aurand 


Johnson Washington 


The members assembled then elected Professor O. E. 
of the Northwest chapter, as chairman and B. F. 


Phar 


Shepherd of th 
Lehigh Valley chapter, as secretary of the meeting. 

The Committee’s attention was directed to Article II, Section 
of the Constitution of the Society, which makes provision for | 
Nominating Committee of 1924 to place in nomination, a president 


secretary and two directors. There were, however, three vacancies 
on the Board of Directors, and it was the decision of the Con 
mittee to recommend to the Board of Directors, the appointmen 
of a third nominee, selected by the present Nominating Comn 
tee, the term of office to be one or two years, at the option of 
Board of-Direectors. With this procedure, it makes it possib! 
elect two directors at each succeeding election. 
The result of the work of the Nominating Committee 
follows: 
W. S. Bip.e, president of W. S. Bidle Company, Clev 
land, nominated for president for one year. 
W. H. EIsENMAN, present secretary of the A. 8S. 8S. T., 1 
nated for secretary for two years. 
F. G. HuGuHeEs, vice-president of New Departure Mfg. Con 
pany, Bristol, nominated 
Board of Directors for two vears. 
F. E. McCueary, metallurgist of Dodge Brothers, Detroi! 
nominated for member of the Board of Directors fo! 
two vears. 


Conn.. for member of tl! 
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1, D. Meprica, research engineer of International Nickel 
Company, New York, recommended to the Board of 
Directors for appointment to fill a vacancy on the 
Board of Directors. 


‘ollowing this order of business, the meeting took the form of 
hnical session, the following papers being presented : 


Observations Upon the Making and Use of Tool and Special 
Alloy Steels—Dr. John A. Mathews, Crucible Steel Company 
of America. 

Some Fundamental Factors for Obtaining Sharp Thermal Curves 

Carl Benedicks, K. G. Lund and W. H. Dearden, Stockholm, 
Sweden. (By title.) 

Granulation Hypothesis and the Delta-Gamma Change in Iron 
Carbon and Nickel Alloys—Colonel N. T. Belaiew. (By title.) 

Correlation of Endurance Properties of Metals—Dr. D. J. Me 
Adam, Jr., Naval Experimental Station, Annapolis. 

On the Transformations in Pure Iron—Dr. Kotaro Honda, 

Imperial University, Japan. 


The exposition again opened at 1:00 p. m. and remained open 

itil 10:00 p. m. The afternoon technical session was held at 

‘) p. m. in the Meeting Room on Commonwealth Pier, Colonel 
White, presiding. Papers presented at this session were: 


The Heat Treatment of Automobile Parts—J. M. Watson, Hupp 
Motor Car Company (Illustrated with a motion picture.) 

Die Records and Their Effects on Die Costs—E. J. P. 
R. Wallace and Sons Mfg. Company. 

Heat Treatment of Tool Steel—F. C. A. H. 
Steel Co., Sheffield, England. 

Progress in the Manufacture and Use of Clay 
W. G. Owen, Haws Refractories Company. 


Kisher, 
Lantsberry, Jessop 
Refractories 
LUNCHEON IN HONOR oF Dr. HONDA 


\ 


incheon given by Dr. George B. Waterhouse, professor of 
\letallurgy, Massachusetts Institute of Technology, Cambridge, was 
ell on Wednesday, September 24th, at the University Club, 
boston, in honor of Dr. Kotaro Honda, the most distinguished 


ietallurgist of Japan and director of the department of metallurgy, 
‘oho Imperial University, Sendai. A number of the 


‘ no 


dis- 
‘1 metallurgists who attended the convention and others 
presentative of the steel industry were in attendance. Those 
tending this meeting are as follows: Dr. George K. Burgess, 


of the Bureau of Standards; Dr. John A. Mathews, vice- 
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of the Crucible Steel Company of America; Dr. Albert 
professor of metallurgy, Harvard University; Dr. Zay 
research department, Aluminum Company of America and 

of the Society; H. M. Boylston, professor of metallurgy, 

ool of Applied Science; Dr. 8S. L. Hoyt, metallurgist, Re- 
Laboratory, General Electric Company; Dr. F. C. Langen- 
tallurgist, Watertown Arsenal; Dr. D. J. MeAdam, 


ntal station, U. S. Navy; C. E. MaeQuige, and FE. C. Bain, 


laboratories, Union Carbide and Carbon Company; Dr. O. 
der, professor of metallography, University of Minnesota ; 
(one. associate editor, Lron Age: H. J. 


French, physicist, 
of Standards; E. 


EK. Thum, Linde Air Products Co.; Dr. 
\lerica, director of research, International Nickel Co., 
or E. D. Campbell, University of Michigan; E. D. Campbell, 
C. A. H. Lantsberry, managing director, Jessop Steel Co., 
|: R. M. Bird, G. F. Pettinos, Philadelphia. 

se who were unable to attend were: Professor A. E. White, 
sor Bradley Stoughton, Professor C. Hl. Mathewson, Professor 
Klis, Dr. C. A. F. Benedicks, Professor William Campbell, 
llowe Hall, H. A. Schwartz, H. S. 


Rawdon and Professor 
ay 


r the luncheon, an informal ‘discussion of various technical 
is was introduced by Dr. Honda. 


Thursday, September 25th 


norning technical session was called to order at 9:30 a. m 


\lbert Sauveur and the following papers presented: 


(Quenching Diagrams for Carbon Steels in Relation to Some 
(uenching Media for Heat Treatment—H. J. French and O. 
Z. Klopsch, Bureau of Standards. 

New Theory of Overstrain and Strength of Materials—H 

Troendly and G. V. Pickwell, Wm. D. Gibson Company. 

\-Ray Tests Applied to the Problems of the Steel Foundry 


Dr. H. H. Lester, Watertown Arsenal. 
Influence of the 


{ P. 


Structure ‘‘as cast’’ upon the Manufacture 


and Qualities of Some Alloyed, Especially High Speed Steels 
Dr. ing. Franz Rapatz, Duesseldorf, Germany. (By title.) 
The Effect of Heat Treatment on the Properties of Corrosion Re- 
sistant Steels—Dr. D. J. MeAdam, Jr., U. 8S. Naval Experi- 
mental Station, Annapolis. 


‘position opened at 10:00 a. m. and closed at 5:30 p. m. 
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hat the evening might be left open for the annual banquet 

lety. 

ifternoon technical session was held at 2:30 p. m. in the 

Room on Commonwealth Pier, taking the form of a Hard 
as Testing Symposium, under the direction of the National Re 
oayeh Couneil, Dr. H. P. Hollnagel, being chairman. ‘The papers 
sented at this symposium were: 


Comparison of Brinell and Rockwell Hardness of Hardened 
High Speed Steel—s. C. Spalding, Haleomb Steel Company. 
The Relation of Hardness and Impact Measurements to Pei 
formance—G. W. Webster, Bellis Heat Treating Company. 
Relation Between Rockwell and Brinell Hardness Scales 
H. Cowdry, Massachusetts Institute of Technology. 
The Ball Indentation Hardness Test—Dr. S. L. Hoyt, General 
Klectrie Company. 

Report on Hardness Testing Work of A. S. M. EF, 
on Cutting Metals—Major A. E. Bellis, Bellis Heat 
Company. 


Irving 


Committec 
Treating 


At 6:30 p. m., the members and guests of the Society assembled 

the Ball Room of the Copley Plaza for the annual Banquet and 
Dance. The banquet was exceedingly well attended, many distin- 
vished guests being present. 


Mollowing the dinner, President Burgess presented our past- 


resident, T. D. Lyneh, with a medal, known as the Past-President’s 
\ledal, as awarded by the directors of the Societv. Dr. Burgess, 
on behalf of the Board of Directors, then presented to our distin- 
vuished guest, Dr. Kotaro Honda, Honorary Membership in the 
Society, in recogntion of the very valuable contributions which he 
has made to science. In recognition of work well planned and well 
oue, Francis F. Lueas was then presented with the Henry Marion 
lowe Medal for 1924, awarded to him for his capable paper enti- 
tled, ‘High Power Photomicrography of Metallurgical Specimens,’’ 
published in the November, 1923, issue of TRANSACTIONS. 

President Burgess then turned the meeting over to Toastmaster 
M. Havens, who in turn introduced Frederick W. Cook, See- 
‘tary of State of the Commonwealth of Massachusetts, and fol- 
owing, Dr. W. H. Patehell, president of the Institute of Me- 
‘anical Engineers, London, both of whom made very appropriate 
speeches. Toastmaster Havens next presented W. H. Eisenman, 


of the Society, who expressed the appreciation of the 


ss 


tor the assistanee that New Englanders and Bostonians 


toward making the convention a sueecess. The final 





556 TRANSACTIONS OF THE A. 8. 8. T. 


speaker, Strickland Gillilan, humorist of Baltimore, a] 
the ‘‘The Tolerably-Innocent Abroad,’* was then intro 


Gillilan entertained his audience for over an hour. 


FRANCIS F. LUCAS 
Henry Marion Howe Medalist, 1924 


clusion of his address, the guests gathered in the fove 


Ball Room was prepared for daneing. 


FRIDAY, SEPTEMBER 26TH 


The exposition opened at 10:00 a. m. and remained 


p. m. At 9:30 a. m., a technical session was held 
Room of the Copley Plaza Hotel, Dr. Zay Jeffries presi 


following papers were presented at this session: 


Stainless Iron and Steel—T. Holland Nelson, United 
Corporation. (By title.) 

Stainless Steel and Stainless Tron—O. K. Pan 
Sterling Steel Company. (By title.) 

Tensile Properties of Some Steel Wire at Liquid 
atures—W. P. Sykes, National Lamp Works of | 
tric Company. 

Grain Boundaries in Steel—Cecil H. Desch, Eng 
title. ) 
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Macroscopic Examination of Steel—V. O. Homer! 
chusetts Institute of Technology. 

The Secondary Crystallization in Iron-Carbon 
Vsevolod N. Krivobok, Carnegie Institute of Techn 

Quenching Properties of Glycerin and Its Wate, 

Howard Seott, Bureau of Standards. 


At 2:30 p. m., the last technical session was held in { 
ing Room on Commonwealth Pier, and consisted of a Sy , 
on Metallurgical Edueation, Dr. O. E. Harder presidi " 
following papers were presented at this session: 





Metallurgical Education-—Bradley Stoughton, Lehigh 

On Metallurgical Education—Dr. 8. L. Hoyt, Gene 
Company. 

Metallurgical Education—Professor D, J. Demorest, ‘ Stat 
University. 

The Education of the Research Man—Dr. Kotaro 1 

perial University, Sendai, Japan. 

























PLANT VISITATION 


Many members and guests availed themselves of the plant visi 
tation, which was under the direction of Leslie Heath. It liad 
heen the endeavor to list plants in order that visitors could vet ; 
veneral survey of important industrial manufacturing conditions 
in New England. The schedule for Tuesday ineluded an optional 
trip to the factory of the Thomas G. Plant Company, one of the 
largest shoe manufacturing concerns in New England, or a visi! 
to Harvard University and Massachusetts Institute of Technolog) 
On Wednesday, the program provided for an inspection of cithie: 
the General Electric Company’s plant at Lynn or a visit to t! 
Naumkeag Manufacturing Co., Salem, a large textile mill. Thi 
trip on Friday consisted of a tour of inspection of the Charleston 
Navy Yard. All of these trips were well attended and proved | 
intense interest to those who had the privilege of going. 


LADIES’ ENTERTAINMENT 





The visiting ladies were royally entertained by the Boston 
Entertainment committee, under the chairmanship of \W. \\ 
Cummings, and the ladies’ auxiliary committee, and they enjoyed 
many hours of sight-seeing in and around Boston. The ladies 








THE ANNUAL CONVENTION 559 


diately upon their arrival in Boston, headquarters being 
‘A’? on the lobby floor of the Copley Plaza Hotel. The 
tivity was a luncheon on Monday at 1:00 P. M., and at 
\l. they took a sightseeing tour around the city. At 2:30 


n Tuesday they went on a shopping tour, after which they had tea. 


On Tuesday evening, the ladies were entertained at a theatre party. 


ny Wednesday afternoon an excursion to Coneord and Lexineton 
ranged, At 1:00 P. M. on Thursday a_ boat trip around 
aston Harbor was scheduled, after which tea was served on the 
1 the evening the ladies attended the annual banquet of the 

held at the Copley Plaza Hotel. 
om all reports the ladies had a most enjoyable time through 


\\ ek, 


HONORARY MEMBERS OF THE SOCIETY 


Dr. J. A. Mathews Dr. Kotaro Honda Prof. E. D. Campbell 
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THE PRESIDENT’S ANNUAL ADDRES: 
(EORGE KIMBALL BURGESS 


The Constitution of our Society states that thi 
‘“*‘shall at the annual meeting, on behalf of himse! 


behalf of the Board of Directors, make an annual re) 


members of the business and affairs of the Society.”’ Th: 
of going into minute detail with respect to the aetivit 
Board is somewhat lessened by the decision of the B. 
at its meeting, November 2nd, last, to publish in Tr 

digests of the Board meetings. 

The Board has held three meetings since the last 
vention, one at Washington, November 2, 1923, another 
ter, January 31, and the third at Moline, May 22, 192 
of which have appeared in Transactions. <A Board Mi 
also held in Boston, September 21, 1924. 


The New Constitution 


By far the most outstanding event of the year has 
adoption of our new Constitution, under which we }h 
operating since the announcement by the Secretary ot 
by the tellers on Mareh 29, 1924, as published in the 
of Transactions. You will reeall that under the laws 
in which State the Society is incorporated, a 24 affirmat 
of the membership was required. Fifty-three votes n 
the necessary 24% were east in the affirmative, with only 
tive votes—a most remarkable accomplishment from such 
scattered membership, reflecting most ereditably upon t! 
did, constructive work done by the Committee on Co 
and By-Laws, under the able leadership of Mr. S. M 
It is not necessary to dwell at length upon the differences 
the old and the new; we have to forget the old and proc 
the new. It might be pointed out, however, that the 
electing officers has been radically changed, provision he 
for a larger and geographically more representative 1 
committee. Another change that seriously concerns you! 
officers provides that they hold over for three months. 
December 31, 1924, to make the Society’s year coincide 
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ir. Several other changes, such as the number of sustain 


s permitted to a Chapter, were required by the laws 


| firmly believe we now have a Constitution satisfactory 


ibership and one that meets all legal requirements. 
Relations with Other Societies 


elations with other technical societies have continued to be 
al and there have been a considerable number of joint 
in which our membership has participated, such as the 
symposium, last May, on metals at high temperatures, 
her at Atlantie City, in June, on corrosion, heat and 
esisting alloys. There are also nine cooperative committees 
aisons With other national organizations (TRANSACTIONS, 
1924, page 29). The Society has been represented at 
nniversary meetings, including the Franklin Institute, 


University and Rensselaer Polytechnie. 
Standing Committees 


standing committees of the Society have all been aggres 
tive and have been doing excellent work for the Society. 
of them have been reorganized. At the suggestion of its 
the Library Committee was abolished, as was also the 
ee on Research, after a careful survey of the situation 
cial committee. The monumental work of the Constitu- 
| By-Laws Committee has been mentioned. The Society 
ly indebted to this group for their contribution to the 
of the Society. The Standards Committee has become 
ommended Practice Committee and has been reorganized 
chairmanship of Mr. J. Fletcher Harper, and, with its 
sub-committees, has been carrying out an elaborate tech- 
eram, which is of great usefulness and far-reaching im- 
to the membership. The Board of Directors at the No- 
neeting made provision for a technical secretary to assist 
other committees, and the resulting output has fully jus- 
timely action of the creation of this position, whieh is 
“lL by Mr. J. E. Donnellan. 
tion should be made of the beginning of publication of 
erican Society for Steel Treating Handbook, the first 
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sheets of which were issued in December, 1923. Data 


jects, covering 116 pages, have been sent out: data o) 


tional subjects are nearly ready, and 17 other projects 


consideration. 

The finances of the Society are on a sound basis and. 
general direction of the Board, are ably and conservatiy: 
istered by the Finance Committee, under the chairmans| 
Treasurer, Dr. Zay Jeffries. The Society is to be con 
on its healthy financial status, as shown in the Treasure) 

The Meetings and Papers Committee, as well as the P 
Committee, have been very successful in bringing out . 
rial, improving the standing and consequent recognitio 
TRANSACTIONS and stimulating interest in our meetines 
sults of the work of these two committees may be said 
for themselves. 

It is of interest to note that our membership is still i: 
showing an ever expanding interest in the work of the S 
and demonstrating that we have not reached the saturat 


Our growth has been rapid and, I believe, it has bee 


( 


The results obtained this year, a net inerease of 280. or 
cent, bringing the total to 3,026, are largely due to the « 
the Membership Committees of the various Chapters. 


Meetings of the Society 


The number of Society meetings, including Chapter 1 
reaches the impressive total of 263, with an average ati 
of about 100. ‘This indicates a remarkable, sustained and 
spread interest in the technical matters, with which our S 
is concerned. One new Chapter was added, the ‘‘Golden (at 
which already gives promise of coming well up to the st 
set by the most progressive Chapters, which now number 24 
sectional meetings, one at Rochester and the other at J) 
were held; both were well attended and the papers pres 
were, for the most part, of a high order. The last Annu 
vention at Pittsburgh, with its attendant exposition, was 
suecess from every point of view, technical, educational and 
and it is worthy of note that over one-half the members! 
present, and the exhibits, one-half larger than the precedin 
were visited by over 40,000 people. 

Your President this year has not been able to follow th: 
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t+ by his predecessors and visit most of the Chapters. 


ot in this respect is tempered by the feeling that the 



























as not suffered. On the contrary, the American Society 

Treating has never been in a more sound, vigorous, 
condition. free from misunderstandings and geographical 
es, than now. 


The A. S. S. T. 





Our oreanization is democratic, admitting to its membership 
vested in technical matters with which the Society treats. 
ced on loeal self-government and initiative of local techni 
ions of the 29 Chapters scattered throughout the industrial 
of this country and Canada; cemented by regional or sec 
yeetings. bringing larger groups together, with an annual 
‘ion and international exposition of great educational value, 
ding opportunity for the membership to meet in a common 
for the diseussion of technical problems and make each 
s acquaintance; and administered by a small, devoted Board 
Directors, with able standing committees and a wonderfull) 
tent headquarters staff under an unexcelled secretary, Mr. 
\ Il. Eisenman, whose sole watchword is service to the Society 
1 community. 
(he Society is performing a great service to its membership, 
the steel industry, to the nation and to the world, in the 
nination of wasteful methods in production, affording instruc 


1 improved practices, disseminating valuable scientifie and 


‘jeal information, and stimulating the production and pub 
hing new and valuable contributions to our knowledge of the 
erties of steel and allied products. 


REPORT OF THE TREASURER 
ZAY 













JEFFRIES 








lle unaudited profit and loss statement of the American 
Society for Steel Treating from January Ist to June 30th, 1924, 
-e. and the balance sheet as of June 30, 1924, have been 

ed in the September number of TRANSACTIONS on page 217. 

nort shows that the income of the Society during the first 

SI) nths of this year was $35,438.80, and the expenses were 


156. leaving an excess of income over expense of $3,358.24. 
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These figures are exclusive ot convention income. The i 
June 30, 1924. are $66,362.63. 

The following comparisons with previous vears 
interest : 


AMOUNT PAID TO « HAPTERS rOTAL ASSETS OF THI 


or 192] Cee eee eee ee -Q 1,244.99 As of Dee. 31, 199] 
We ees ce res -. 10,051.95 Dee. 31, 1992 
a vosecves 28,701.45 Dee. 31, 1923 
lirst six months Of 1924.. 8237.39 lirst 


Six months of 1924 


The assets of the Society are increasing at a rate of 
mately $15,000.00 per year. By far the creater part 
crease is due to the convention. It is significant. how: 
the Society shows an excess of income Over expense on 
ties other than the convention. 


While the profits from this year’s convention are not 


in the profit and loss Statement for the first six months 
$15,191.25 of the total assets, as of June 30, 1924. repr 


vance receipts from the present convention. 

The President, Secretary and Board of Directors ar 
oring to keep the Society in a healthy financial conditio 
the same time render a maximum of service to the mem| 
the published statement it will be noted that in the 
months of 1924, $4,778.00 were Spent in connection with ¢] 
ties of the Recommended Practice Committee, ineludine 
ary of Mr. Donnellan and expenses in connection with the 
and distribution of data sheets. 

Nothing can be said at this time definitely regardine th, 
from the present convention, but conservative estimates 
that the profit will be at least as large as that of Jaw 
convention. 

The present financial condition and future prospects 
Society are such that additional service to members ean }) 
dently expected. This healthy condition of the Society is 
no small measure to our able secretary, W. H. Bisenman 
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W. H. EIseNMAN 


Ss. S. T., from September, 1923, to September, 1924, 
ts auspicious and successful career. The secretary re- 
year the excellent progress made in 1922-23, and sub- 
present report which, by comparison, exceeds the very 
showing made at that time. 
the report of the treasurer is lstened to with a great 
satisfaction and a glowing pride in the splendid financial 
* the Society, there undoubtedly comes to all of the 
distinctive feeling that in the work of the year the 
I! be judged by its accomplishments in other lines of 
an finaneial. All realize that it’s finance that ‘‘makes 
s go round,’’ yet few are so mercenary as to judge 
the dollars and cents that may be added to the reserve. 
dollar and cent standard was in effect, the A. S. S. T. 
aintain its usual high rating for this year, but it is a 
ble pride to feel that your Society can be favorably 
its services to the members and the iron and steel indus- 
ddition to its increasing favorable financial position. 
to members should be the merit sign of any technical 
‘ational organization and the degree of fidelity in which 
thy aim is followed represents the exact measurement of 
ivy and attainment. It is needless to add, therefore, that 
has been the guiding star of this. Society and marks the 
stones for its humble beginning four years ago to national 
‘ and sueeess today. When service to members takes 
we to other Society activities, that time then marks the 
of decadence and final obliteration. It was with a view 
sed serviee that vour Board of Directors, at a meeting 
went on reeord to the effeet that it was their opinion 
inancial position of the Society was in such a sound and 
il condition, that it should be the policy of the diree- 


increase the scope of service to the membership to the 
the current revenue. In other words, in place of making 


litions to the reserve, as had been done in the past, the 
eserve should be held intact, but eurrent revenue should 
led for increased services. 
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With this purpose in mind, the directors authoriz 
ployment of J. Edward Donnellan of Cobalt, 
secretary to the Recommended Practice Committee 
national committees, to the extent that the problem o| 
and tabulating data and information for the various 
in the preparation of their reports might not prove 


burden on the committee members themselves. Wit] 


Conn 


lecting and tabulating of data, as per their instructions 
mittee members could then use their time for sifting and 
ing reports. The work of the national committees 
committees 1s a veritable mine of valuable informatio 
sistance to the membership, and so in encouraging th 


1 
IS 


assistance from national headquarters in the collecting 
rial, and by payment of expenses of members of nat 


mittees incurred by their attendance at regularly called 


the Directors feel they have made progress in the proper 


In a further effort to extend greater service to the m 
the directors gave the ‘‘go ahead’’ on the preparation 
anee of data sheets for the A. S. S. T. Handbook. This 
under the approval of the Recommended Practice Committe: 
is a part of Mr. Donnellan’s activities. The subject of dat 
will be dealt with more fully later in this report. 

These two items—national committees and data sheets 
cost up to September 1, 1924, $5,453.09, an inerease of $5.5 
over last year. 


Meetings 


Two sectional meetings were held during the year. 
on January 31 and February 1, 1924, in Rochester. The t 
papers presented were of high standard and proved very profit 
to those in attendance, as well as to the entire members! 
later publication in the TRANSACTIONS. The second s 
meeting was held under the auspices of the Tri City chap 
May 22nd and 23rd. 


Ze Here again the program proved O] 
benefit, and the large number in attendance showed the 
interest that is being aroused by these events. 

The Annual Convention was held in Pittsburgh dw 
week of October 7, 1923. 1,475 members of the Society re 
which was 53.6 per cent of the entire membership. Th: 


rewarded by one of the best technical sessions ever held 
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IOI 


THE SECRETARY’S REPORT 
ies of the Society. The attendance at these sessions was 


ir to seven hundred. The great interest shown by those in 


in listening to and participating in the discussions 
Annual Exposition was 
Krom a standpoint of 


nce 


quite favorable comment. The 
iver than any held heretofore. 
and educational value of the various exhibits it contrib 
iterially to the profitableness of the week for all those in 
Some 595,000 people availed themselves of the excep 


ePnaa hee. 


pportunity to visit the exhibit of metal working and metal 


ng equipment. 


(he 28 chapters of the Society have had their number in- 


| by the addition of a chapter in the San Francisco district, 
All of the chapters 


er the name of the Golden Gate chapter. 
een active during the last year, and have continued the work 


ire so ably carrying on. They have experienced little diffi 


uty in securing speakers of prominence to address their meet 
ngs, and their activities and influences have constantly increased. 
e total attendance at chapter meetings during the past year was 
oximately 28,000. There were held in the neighborhood of 


financial condition of 


> meetings. The the chapters is very 
uiraging, as shown by the financial statements submitted by 
‘hapter treasurers to the Board at the close of their year’s 


ies in June. The lowest amount in the treasury of any chap 


\ 
\ 


is $175.00, while the largest was about $2,500.00. 
Several chapters have earried on educational courses during 
the year, some under the chapter’s auspices, and others in cooper 


with educational institutions. This activity is worthy of the 


hest commendation and certainly increases the prestige of the 


Ss. S. 'T. in no small degree. 
Membership 


re are at present in the American Society for Steel Treat 


026 members, of which 2,224, or 73.5 per cent, are of mem 
lassification; 476, or 15.8 per cent, are associate. 209, or 
r cent, represent sustaining members, while 109, or 3.6 per 
ire Junior members. There are 6 honorary members, and 


ler members. 
inbership in the Society during the period from Septem 


1923, to August, 31, 1924, shows a net gain of 10.2 per cent. 
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On September 1 of last year there were 2,746 members. 
the year there has been a net gain of 280 members, so 
total membership today of bona fide paid up members 
The gain in members this year is slightly less than the p 
of gain for 1922-23. It should be borne in mind, howe 
last year the Society and chapters were working under th. 
of cash prizes for increased membership. It ean be sta 
the percentage of gain for this year represents a health) 
and gradual growth of the Society. 

There are about 400 members of the Society serving 01 
technical and administrative committees in the preparatio: 
ommended practices, reports, professional papers, meeti 
the dissemination of literature for the advancement of t! 
lurgical profession and the steel industry. Of this num}. 
one-half are on national committees, and one-half are sei 


local committees. The men serving on the local and natio 
mittees are entitled to and receive the fullest commend: 
their valuable contributions to the work of the Society. 


Publications 


TRANSACTIONS :- Following the announcement made at t 
vention last year, the amount of material published in ‘I 
TIONS during a period of 12 months was too large for bind 
a single volume, and it was, consequently, necessary 
TRANSACTIONS in two volumes a year. The dates were 
so that the volumes begin with January and July. V: 
was complete with the June, 1924, issue, and contained 64: 
for the 6 issues. Already 438 pages have been published 
ume VI. It has been the constant endeavor of all tho: 
nected with the organization to make TRANSACTIONS of 
value and permanence, and while it has not yet reached 
where self-satisfaction expresses itself, nevertheless from t! 
ous reports and commendatory letters that have been r 
one is led to feel that TRANSACTIONS is constantly improvin 
membership has undoubtedly noted that, beginning with t! 
issue this year, TRANSACTIONS is being sent out as a sewe 
The advantage of this is apparent to all, as the book no’ 
and lies flat. This added expense is justified in the increas 
with which the magazine can be handled and read, and 
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wider margin and a better appearing type page. 

» the four years TRANSACTIONS have been issued, there 
published 4,910 pages of editorial matter of interest to 
‘rs, or an average of 1,255 pages per year. The editorial 
he volume issued to date are as follows: 


Volume I— 840 pages 

Volume Ii—1,258 pages 

Volume III—1,000 pages 

Volume IV 752 pages 

Volume V— 642 pages 

Volume VI— 438 pages 
(three numbers, includ- 
ine September, volume 
not complete ) 


January 1, 1924, there have been issued 1,080 pages of 
matter, and there are three numbers yet to be published 
me VI, so a conservative estimate is that a total of 1,400 
ll be issued during the vear. 
s been the endeavor of the Meeting and Papers Commit- 
‘ure, at as early a date as possible, papers that are to be 
| at the Convention, in order that they might be preprinted 
CTIONS, and copies made available for distribution at the 
n, thus allowing time for preparation of written discus 
(Juite some difficulty has been experienced in getting papers 
rly date. However, the committee has been more successful 
. and so far there have been preprinted 16, or 50 per cent, 
Convention papers. 
ms but proper in detailing the activities of TRANSACTIONS 
should express here a note of appreciation to the advertisers 
e so loyally supported the Society’s activities during the 
r. It is possible that the membership, as a whole, does 
ve that the firms using the advertising pages in TRANSAC- 
ntribute nearly $22,000 each year toward the activities 


society. This is no small item and represents a large per- 
i the gross receipts of income. Consequently, it is strong- 
that the members show their appreciation of this support 
proeal relationship wherever possible to those firms who 
ing the Society. 
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Further appreciation is voiced to those contributors 
to TRANSACTIONS who have given so liberally of their tiy 
formation for the benefit of all. When it is realized tha; 
no paid articles in TRANSACTIONS, that everything publis 
in is material that has been presented before the annu 
tions, sectional and chapter meetings, or contributed 
quest of the editor, it is discernible that a spirit of selfis 
no part in the make-up of the A. S. 8. T. membership. 
bership, as a whole, is duly appreciative of these valual 
butions to the furtherance of the aims and objects for 
Society stands. 

DATA SHEETS: As was detailed in the secretary 's 
year, preparation was beine made for the publieati 
A. S. 8. T. Handbook, and while some material had been 
none had been published or forwarded to the members 
issue of data sheets was forwarded to the members in ]) 
1923, and additional sheets have been forwarded mor 
that time. 

The members have now received data sheets on sevent 


ferent subjects, ineludine 116 pages, as follows: 


Nitrogen in Stee] 

Melting Points of Chemical] Klements 

Kusing Points of Seger Cones 

Decimal and metric equivalents of parts 
of an ineh 


4 
Specifie heat of air 4 
Weights of steel bars 8 

| 


Tungsten as an alloying element in steel 

Recommended practice in the heat treat- 
ment of 18 per cent tungsten high 
speed steel 

Recommended practice in the heat treat- 
ment of plain carbon tool steel 4 

Pyrometry 15 

Preparation of metallographie specimens 4 

Etching solutions for iron and steel and 
structures revealed by each 16 

Brinell hardness tests 

Standardized clay fire brick shapes 
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Tables for turning cireles of various di 

ameters with standard fire brick 

shapes 10 pages 
Lead baths LD pages 


lron-earbon diagram 14 pages 
116 pages 


ollowing sheets have been printed but not yet issued to 


rs 


lemperature conversion table 
Scleroscope hardness Tests 


Rockwell hardness tests 


ollowinge data sheets have been approved by » Recom 


Practice Committee for publication : 


Pereentage of Reduction of Area of 504”. 
and .906” diameter test specimens 
Stainless steel 


Hleat losses through furnace walls 


following data sheets have been reviewed by five members 
Society and are now being considered by the Recommended 


(‘ommittee: 


Nickel steels 
Photomicrography 
lron and Steel Chemistry 


thors have agreed to prepare data sheets on the following 


Influence of Vanadium as an alloying element 
in stee] 

Influence of Chromium as an alloying element 
in steel 


Influence of Molybdenum as an alloying element 


in steel 
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Gases in metals 

Deep etching 

Strength of steels at higher temperature 

Cutting tests on high speed steel 

Table for carburizing and heat treatment 
burized steels 

Principles of quenching 

Melting points of various constituents found 
steel 

Corrosion of iron and steel 

Korging steel 

Heat treatment and hardening of steels for 
manent magnets 

Heat treatment of ball bearing steels 

Process of pickling steel and the brittleness 
countered 

Wire drawing data 

Hardness data after tempering various grades 
steel 


Spe cial Services 


Special services the Society is able to offer continues 


an inerease in usefulness, and more and more people ev 


are availing themselves of the opportunity to secure reprint 
photostatie copies of articles that may be of value to th 
there has been also a greatly increased use of the faciliti 
national office for placing members in touch with occu 
vacancies as they occur. Some 400 members have had t! 
eopies of TRANSACTIONS bound at cost by the national offi 

The publication of data sheets and the various other 
of the Society have increased the mail matter that is f 
from the national office to a great degree. At the present 
amounts to nearly 200,000 pieces during the year. 

The present Convention and Exposition speak for the. 
The exhibit is 30 per cent larger than any we have pr 
held and gives every indication of being as successful fi) 
as the previous shows. 

The Board of Directors has decided to hold the 1925 ' 
tion in the Public Auditorium at Cleveland, where the fine fa 
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it building will be made available during the week of 
14 to 18. 
ears of fruitful activities are behind us, but the four 
s of the future open to all a wonderful vista of possible 
nd successful achievements. The invaluable services of 
‘tors of the past and present, to whom we owe so much 
m foundation upon which we are builded, will unques- 
paralleled by the Directors of the future, so that the 
of progress and service will continue to be the guiding 


the A. S. S. T. and lead it on to higher planes of 


WINTER SECTIONAL MEETING 


inter sectional meeting will be held under the auspices 
7 the Cincinnati chapter of the Society, the dates for this 


eing Thursday and Friday, January 15 and 16, 1925. A 


nsive technical program has been scheduled for Thursday 


nd afternoon, and in the evening the usual banquet will 
lriday will be devoted to plant visiting. An invitation 
| the sectional meeting in the Queen City is extended to 


ther details of this meeting will be published later. 





TRANSACTIONS OF THE 


UNAUDITED PROFIT & LOSS STATEMENT 
AMERICAN SOCIETY FOR STEEL TREATING 


From January 1 to September 30, 1924 
INCOME 


Dues (Gross) : 
lransactions Advertising 
Transactions Sales 
Bindery Account 
Discounts Received 
Interest 

Data Sheets 


Miscellaneou Receip 


EXPENSES 


Discounts Allowed 
Bindery Account 
Reprints 

Data Sheets 

Library 7 
Miscellaneous 
Transactions 

Secretaryv’s Office 
President’s Office 
lreasurer’s Office 
Director’s Expenses 
National Committees 
Sectional Meetings oe 
Increase of Membership 
Local Chapters oa 


Excess of Income over 


BALANCE SHEET 
ASSETS 


Commercial Account Cleveland Trust C 

Savings Account Cleveland Trust Co. 

Savings Account Equity Savings & Loan ; ; ) 
Saving Account Union Trust Co 1,104 
Bond Investments .... ae See ee 31,000.! 
U. S. Treasury Certificates... ; a : 2,015.0 
Accounts Receivable for Adv rtising.. e« e oe owe ° 5,547 > 
Accounts Receivable Miscellaneous . , ; ; ; 3,294.04 
Office Furniture and Fixtures. are ae ; 1,052.4 
1923 Convention Accounts Receivable .. os ; ; ‘ ; 170 
1924 Convention Prepaid Expenses .. : : 24,508.% 
1925 Convention Prepaid Expenses .. 300 
Inventory Jan. 1, 1924.. ar 2,119 


LIABILITIES 


Accounts Pavable . Ae aa . R69 
Reserve for Dues Paid in Advance....... Pheer ..~- 10,000.01 
Reserve for Doubtful Accounts .... = ery 1,000.01 
Permanent Convention Reserve ...... ceceee meee 
Advance Receipts 1924 Convention ... ean 42,850 
H. M. Howe Medal Fund 3.000. 
Surplus, January Ist, 1924 
Profit from Jan, Ist 





















X-RAY TESTS APPLIED TO THE PROBLEMS OF THE 
. STEEL FOUNDRY 


H. 








By H. LESTER 





Abstract 





V-ray tests with collateral analyses indicate that de 
te in steel castings fall into a relatively few classes 
weable to definite and simple causes most or all of which 
re movable. When de fects are detected by A ray ex 
nination and corrected by changing casting technique, 
y tend to stay corrected, It is possible by this method 
eliminate from 75 to 90 per cent of the major defects 
steel castings. 
Vetal sections up to 3 inches in thickness may be 
mined. Where the value of the product warrants it, 
\-rays may be used to test each individual casting. In 
ther cases casting technique may be developed that will 
roduce sound castings. 









CURING the last few years there has been a growing interest 
1) in the possible application of X-rays to the practical solution 
problems confronting the metallurgist. Such men as Westgren, 
Jefferies, Areher, Hull, Davey, Bain, MeceKeehan and several 





thers have made considerable use of X-ray experimentation to get 








fundamental structures in metals. Their contributions have 
en us a mueh better understanding of the nature and constitu 
of iron and its alloys than we have had heretofore. The present 
paper is intended to illustrate a much simpler application of X-rays 
netal problems, but at least one of not less practical importance. 
‘iis application is the use of X-rays to photograph defects in metal 


istings to the end that those defects may be removed. The idea 








ising X-rays for the purpose of photographing defects in metal 


snot new. It was used during the world war in Germany, Eng 







ind, and by the General Electrie Co. in this country with good 


esults.* It was used, however, more as a method for inspection 
testing for the purpose of identifying material unfit for service, 


detects in which eould not be discovered as easily by othe 






t early paper on this subject was presented by Dr. W. P. Davev in The tiencral 
w Jan., 1915 His results were limited by the fact that modern high powel 
had not been developed it that time 












iper presented before the Boston Convention of the society, Septem 
'. The author, Dr. H. H. Lester, is Research Physicist at Watertown 
Watertown, Mass. 
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methods. Its value for this work is unquestioned. TT} 
identifies defects that are beneath the skin of the metal 
very often give no surface indications of their presence 
illustrates this point. This picture shows a section throuc! 
ing that had passed inspection and had been accepted for 
It was supposed to be a good casting, yet there are nume) 
fects, very few of which could have been detected by « 
testing methods. This castine is by no means unusual. [; 
resentative probably of 20 per cent of commercial stee] 
The United States Ordnance Department has made som, 
the X-ray method of inspection. It has, however. added 
in that it is considered more practical to get good east 
studying casting defects, so that those defects may be ) 
rather than that castings may be rejected. To this end d. 
steel castings have been studied. analyzed, classified and 
possible correlated with fundamental causes. The study 
been confined to ordnance castings. Commercial concer 
producers and consumers, have been invited to send in th 
blesome castings for study. They have done so to an ext. 
during the past year fully 30 per cent of the castings test: 


been made by commercial concerns. This fact has given the 
obtained a wider practical application. Also because of 

the Ordnance Department feels an obligation to put the 
before the public, in the hope that the metal industry in 
may be benefited. The results of one of the series of test 


commercial concern have been published recently.t Some 
tions in the present paper are taken from this study. 


MeTHops or TESTING 


Castings are received in the X-ray laboratory and are 
off into areas through which pictures are desired. Vital s 
are covered much more completely than sections of less imp 
The pictures vary in size, depending on the contour of the 
up to 14 by 17 inches. In one series of castings recently tes 
average sized area covered in a single picture was approx 
64 square inches, the area of an average casting covered 
per cent of the total, and it was estimated that around 40 p 


t 


“Using X-Rays to Detect Hidden Dangers in Plant Equipment.” By H 
FE. ©. Herthel, William Mendius. and William V. [schie. Chem. and Met. Eng., O 
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Fig. 2—Radiograph of a Steel Casting Showing Gas Pockets Caused by 
in Mold. Fig. 3—Radiograph of Steel Casting Showing Dirt and Gas Trapped 
tal Cope Section where there was No Flow of Metal toward the Riser. The 
are either Voids or Inclusions and are Negative Reproductions of the Original 
is, they are not Positive Prints from the Original Radiographic Film. All of 
graphs Accompanying this Paper are Negative. 


of the total metal volume was radiographed. Where addit 
information is sought over that afforded by the X-ray pictures th 
eastings are cut through some of the defects. In eutting it bs 
usual to use a double saw and to take out a 14-inch cross sect 


piece. This strip is surface ground, radiographed, and 
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Revealed defects are studied caretully and inclusions are 
out and analyzed. The macroetch develops fine cavities, 


secregations, and differences in metal texture. 
DerrEecTsS FouND 


\bout 600 castings are represented in the present study. Of 
approximately 100 have been from commercial foundries 
located in different parts of the country. Both electric and open 
hearth steel are represented and all castings considered are plain 
aybon steel, the carbon ranging from 0.18 to 0.35 per cent. 
11) some eases the same eastings made in different foundries 
ie represented and in several cases the same casting made under 
different conditions in the same foundry. The defects found have 


fallen into a relatively few distinct types traceable to a relatively 


few simple causes, most or all of which are removable. These 


defects are given below classified according to their causes. 
GaAs POCKETS 


The largest number of cavities is caused by gas that gets into 
the molten metal from various sources. Fig. 2 illustrates gas 
pockets formed from dirt left in the molds. In this case the eavi- 
ties were traced back to loose molding sand that carried ear- 
honaceous binder. The binder broke down in the presence of the 
hot metal, giving CO and free carbon. The holes had bright walls, 
hut contained a black deposit that on analysis proved to be car 
bon and SiQ.. These holes were found in bell shaped castings 180 
degrees from the single gate. The metal flowed in two directions 
from the gate and dirt was trapped at the place where the two 
streams reunited. Similar conditions are found very often along 

‘ope, as illustrated in Fig. 3. Here the metal entered a hori- 

cope section from two points and there was no flow of 
along the cope towards the riser. Gases and dirt were 


ed, giving a region of dirty metal sometimes full of gas 


ATS 


Some of the largest gas cavities found have been in cope 

ons and apparently due to similar causes. 

‘hese pietures emphasize a point that is well enough known, 

that is too often neglected, that is, any dirt that gets into the 
is apt to be a source of gas, and this gas may not always 

The trouble may be avoided at least to a considerable 





580 TRANSACTIONS OF THE A. 8. 8. T. 


extent by exercising care in blowing out and in elosi: 
Also the gates should be arranged to insure a definit 
metal in all parts of the casting towards the riser while 
is being filled, thus giving as much opportunity as pos 
sweeping out gas and dirt accumulations. 





Fig. 4—Radiograph of Steel Casting Illustrating Cavities Caused by Imperfect] 
dized Metal. The Light Colored ‘‘3”’ is the Image of the Lead Indicator. Th: 
Placed on the Opposite Side of the Metal from the Photographic Film, it Serves 
whether the X-rays have Actually Penetrated the Metal, Identifies the Section and 
a Point of Reference in Comparing the Negative with the Casting. 


Fig. 4 illustrates another type of gas pocket. ‘The walls 
cavities in this case were silvery white. Some of the cavities 
tained deposits which, on analysis, proved to be about 90 p: 
FeO, with a little silica. The metal in the vicinity containe 
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siderable dirt which, under the microscope, had the app 


iron oxide. 

Sometimes the particles of FeO or other oxides are 
and bubbles of CO are formed around the particles. Thes 
do not rise through the molten metal. This condition 
to a spongy area that, in addition to being a weak pla 
metal, may be the cause of leaks in hydrostatic press 
Sometimes the small bubbles coalesce and escape to the in 
center of the section, collecting in and enlarging pipes 
creasing the sponginess of the central part of the section 
already loose-textured from a different cause. Figs. 1, 
illustrate this condition, although in these pictures the sour 
the gas was only surmised. Very often the CO gas vents to | 
surface of the casting, giving the pinhole apertures on th 
familiar to every foundryman. ‘These pinholes often e 
elongated cavities resembling worm holes and often terminate 
the inner end in enlarged cavities that are sometimes 
pipes. 

Occasionally gas pockets are caused by damp molds. Fig 
illustrates such a case, though in this case the mold was 
rather than damp. The walls of the cavities were covered 
a layer of black oxide. Similar cavities are found in man) 
where the castings are made in green sand. It is possib 
these green sand cavities are caused by imperfect surface 
but it seems more probable that insufficient or improper ve 
the molds is the primary cause. Gas or steam pressure dey: 
in the sand finds its easiest escape through the metal, rather 
through the sand. Fig. 7 illustrates such a ease. 


SAND INCLUSIONS 


The sand and dirt that get into the metal do not always 
gas pockets. Figs. 8, 9 and 10 illustrate sand inelusions ¢! 
not accompanied by gas. Fig. 8 is typical of one kind 
inclusion. Here sand and dirt carried on the surface of th: 
metal as it rose in the mold became entangled in a surfac 
This erust caught on a curved surface of the mold, and th 
liquid metal rose past it, leaving the sand imbedded in t! 
face of the easting. <A condition similar to this often 
traced all the way up one side of a casting and is simila 
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found in the eope, where gases and dirt are trapped 
of insufficient velocity of flow towards the riser. The 
surface inclusions on the life of the casting is illustrated 


9. This represents a casting taken from service.  Pre- 


Radiograph of Steel Casting Showing Cavities due to Steam Injected ft 
Fig. 7—-Radiograph of Steel Casting Showing Cavities Caused by Steam 
1 Green Sand Mold. Fig. 8—Photograph of Deeply-Etched Section of Steel 
wing Sand Pockets along the Surface of Casting. The White Areas are the 


oul ‘ 


ly there had been sand pockets in the inner surface, and 
eroded rapidly, leaving bad surface cavities. The more 


s sand inelusions oeeur when the runner system or parts 
mold are cut or eroded by the stream of hot metal during 
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pouring. The abraded material, sometimes as fine part 
often as large chunks, rises through the central part of t! 
and frequently is trapped entirely within the metal. 
represents scattered inclusions trapped in this way. Fig 
12 represent a more serious case. Here a portion of 


seems to have collapsed, due to severe erosion. The east 
which these illustrations were taken weighed 1,400 pounds 
estimated that fully 15 per cent of the total metal vol) 
sand, although the surface indications were so slight that 
spector had passed the casting as acceptable for service. 
Fig. 13 illustrates a slag inclusion as it appears in t| 
graph. These inclusions are found much less frequently t! 
inclusions, and, so far as our experience goes, never in ¢| 
chunks that often characterize the sand inclusions. 


PIPES 


The defects considered above are due to foreign matter 
or solid that gets into the metal. These may be eliminate ) 
or less completely by proper care in handling the metal or ¢| 
molds. Fig. 14 illustrates a defect due to the characteristics of th 
metal. Molten metal occupies more volume than solid, and si 
freezing starts at the surface there is a tendency for a cavity 
form in the region last to solidify. This eavity is ealled a | 
Pipes are prevented ordinarily by the use of heads or risers 
These are made as integral parts of the casting and are | ‘I 
off. They act as reservoirs of liquid metal and are intended | 
feed metal into the rest of the casting to make up for shrinkag 
during solidification. The riser should be last to solidify a 
should contain the pipe. Unfortunately, risers do not always tu 
tion as intended. Most castings contain thick and thin s 
isolated bosses, brackets or other members difficult to feed 
the risers. Chills may be used to hasten the freezing of t! 
isolated sections, but even with the greatest care pipes nh 
formed. 

Figs. 15 and 16 illustrate the conditions that caused t! 
shown in Fig. 14. This casting was shaped like a car wh 
was cast in a vertical position, with a riser on the rim, as s! 
Fig. 15. Fig. 16 shows a section of the casting with t! 
indicated. This cavity occurs in the center of the thickest 
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The web of this easting was of relatively thin cross 
and all parts of it approached the freezing temperature 
time, and, because of the relatively large exposed sur- 


init volume, passed quickly through the freezing range. 
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‘ve shrinkage oceurs during solidification. There was in 
ience a large and sudden demand on the riser for metal. It 
e difficult for a single riser to supply this demand rapidly 
to prevent the formation of a pipe. Cases have been found 
the pipe had been formed and had later filled up by sub- 
t flow from the riser. Fig. 17 shows photographs of etched 
taken from identical castings just beneath the riser. In 


e the cavity was nearly, but not quite, completely filled by 
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subsequent flow. In the other case very little flow oceurr 
18 shows a section across a pipe that had been formed 
subsequently filled up. The etching treatment brings 0) 
tinct difference in the texture of the metal in the pipe and 
to it. Fig. 19 is a radiograph taken near the base of a ris: 
riser evidently froze off in this case because it had been 
down at the base. 

In Figs. 14 to 19 care has been taken to select illustrati: 
simple castings involving no unusual sections. It is seen t] 
in these cases the risers frequently fail. The failures ar 
for the most part by premature freezing at the base of t! 


This freezing occurs in some cases even with well designe 


It seems probable that in these cases this trouble may hay 


due to the fact that the metal was partially chilled while rising 
through the mold. It is a usual practice to fill the mold till met; 
shows in the risers. The ladle is then moved and the risers 
filled up with fresh hot metal from the ladle. In some casi 


least the fresh metal is poured in on a semi-molten crust new 


‘ 


base of the riser, and this crust does not remelt. thus forminy 
semi-molten plug that acts to prevent feeding. 


CAPILLARY PIPES 


In the above the pipes discussed are familiar to all fo 
men. Fig. 20 shows a type of piping not so familiar. F 
is supposed to start at a point remote from the riser and 
vress towards the riser. At the same time it is progressing inva! 
from all parts of the surface. As solidification in the remot 
tions is completed, metal is drawn from the less remote 
up for solidification shrinkage. As adjacent sections are 1 
metal must flow from the riser to supply the deficiency) 
secondary flow is progressively impeded as the freezing fr 
surface restricts the channel through which the metal must 
In eases of large sections of uniform thickness, the channe! 
heeome sufficiently constricted that complete feeding in th 
stages of solidification may be prevented. There results a 
of porous metal in the center of the section. This eondit 
illustrated in Fig. 20, which shows a radiograph of a port 
the web of the easting illustrated in Fig. 16. The irregular 
represent fine capillary pipes. These pipes occur towards thi 
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in the region of the thin section last to solidify. Fig. 21 
a radiograph of a 14-inch eross section through a casting, 
» similar markings in the radiographs. This section was 
in the direction of the secondary flow. The cavities were 
vverated in this piece, due to the fact that gas had accumulated 


Fig. 10—-Radiograph of Steel Casting Showing Scattered Sand 
Inclusions. The Dark Areas are the Sand Inclusions. 


i the porous section and had enlarged the pipes. Figs. 23 and 24 
show radiographs of cross sections similarly taken where there 
were no gas complications. These cavities are developed also by 
etching, as illustrated in Fig. 22, which is a photograph of an 
etched section taken in the direction of the secondary flow. In 
(lus the metal structure in the center of the section is seen to be 
considerably broken up. Fig. 25 shows a photograph of an etched 
section taken at right angles to the direction of the secondary 


flow. The effeet here is exaggerated by the presence of impurities, 


some of which were gaseous. 
‘he peeuliar V-shaped markings illustrated in Figs. 21, 
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Fig. 11—Radiograph of Steel Casting Showing Sand Inclusions. Fig. 
of Section Taken near Region Shown in Fig. 11. The Dark Mottled Areas 
Inclusions, 





X-RAY TESTS OF STEEL CASTINGS 589 


24 have oeeasioned considerable speculation in the arsenal 
ries. Just what do they mean? ‘The salient facts regard- 

eained from a study of about 60 sueh sections may be 
up as follows: 


fhe V’s point always toward a region of primary solidifi- 


They may occur in thick sections and may be absent in 

They are cavities in a great many cases and probably in 

They do not represent segregations, though it is probable 
hey contain segregations in some cases. 

Kor a given thickness of section the V’s are more pro- 
nced and more numerous the greater the secondary flow. 

‘or a given secondary flow the V’s are more pronounced 
hinner the section. 


Kor a given section the V’s are more acute the greater the 


Between two regions of primary solidification the V’s be- 
less acute, degenerate to straight lines and finally reverse 
tlONS, 
In places between two regions of primary solidification 
vhere there has been considerable outward flow from the section, 
\’s are straightened out and appear to be cavities between 
shea 
In other cases the ends of dendrites are bent in the diree- 
wards which the V’s point. 
In many cases where the V’s are acute the dendrites are 
and the V’s eross the broken dendritic structure. 


‘rom a consideration of the above points it seems to the writer 
the most probable explanation of the V-shaped markings is 
at as follows: After the mold is filled and freezing starts, 
lary flows are set up towards regions of primary solidifica- 
The large shrinkage in metal oceurs during solidification. 


there are large areas remote from the risers that pass rap- 
rough the solidification range and where the metal to feed 
reas must pass through a comparatively small channel, the 
this channel must be considerable. Molten steel is some- 
cuous at the best and becomes more so as the temperature 
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Fig. 13—Radiogra 
Inclusions. Fig. 14 
ing Fillet Pipe, 


ph of Steel Casting Showing Slag 
Radiograph of Steel Casting Show- 


approaches the freezing point. In the end there is a cond 
where viscuous material is forced through 
The result is that the metal is more or l 


a restricted ¢| 
ess torn apart. Th 
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ww are retarded and the center presses forward, causing 
ties to assume the characteristic V-shapes. The V’s will 


vays in the direction of the secondary flow. When the 


arts to solidify in any section, slender needles (dendrites 


out into the liquid mass. The metal solidifies onto these 


Photograph of the Steel 


Les If there were insufficient metal present there would be 
lency for cavities to form between adjacent dendrites. This 
‘ur in many eases, so that where there is no secondary flow 
the section there is a tendency to form loose-textured 

ith microscopic cavities between adjacent dendrites. This 

n is, in fact, illustrated in parts of Fig. 22, and in the bolt 


shown in Figs. 18 and 22. Where there is secondary flow, 
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the ends of the dendritic needles may be bent in the di) 
the flow or the dendritic structure may be broken off, 
tions of the same dendrites appearing on both sides of t! 


This condition was found in the negative of Fig. 22, b 
difficulties of reproduction is not easily traced in the pri: 


Figs. 23 and 24 represent castings made from the s 
tern, but one was cast upside down with reference to 


L000 LL Lbemot:tron Bor -MH / 


Cast Stee/ 


ished weigh? BFS Lbs r 
Clean cas! weigh) F Lbs FC bdlésh lines show 7 


Fig. 16—-Drawing of the Steel Casting Shown in Fig. 15, Indicating Met 
X-Ray Photographs through the Filleted Section. 


The castings were fan-shaped wedges, 6 x 1% inches at 

3 x 2 inches at the other, and 30 inches long. They were « 
vertical position with the riser on top, in each case with 

placed on one of the thinner edges at the bottom. Figs. 25 
are radiographs of a 14-inch cross sectional piece of t! 
and casting taken through the center of the casting pa! 
the vertical axis and at right angles to the broad side. TT! 
was cut into four parts for convenience in handling. hes 
are shown as A, B, C, D. Of these, A represents the 
through the riser and B, C and D, in the order named 
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Flow from 


Open Fipe 


Fig. 17—Photograph of Deeply-Etched Section of Two Experi 
mental Castings Made from Same Pattern. It Will Be Noted how 
it has been Possible to Shift the Piping and Cavities by Varying 
he Foundry Practice. 
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sections of the easting, are arranged in consecutive or 
99 


from the riser. In Fig. 23 the thick end of the wedor 
Primary solidification occurred in the lower part of secti 





Radiograph of Steel Casting Showing Pipe at the 
Base o Riser, Caused by the Riser Freezing at the Bast 
The Dark Area in the Upper Left-Hand Corner is the Pipe at th 
Base of the Riser The Light-Colored Figure ‘‘Five”’ is the Image 
of the Lead Marker Used in Identifying the Section of Casting 
from Which the Radiograph Was Taken 


the upper part of section D. The lower part of section 
kept hot by the presence of the gate. Solidifieation in the 


part of the casting was rapid. There was relatively larg 
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apitlary Fipes 


# 


sty em ie . 


19 


Photograph of Deeply-Etched Section of the Steel Casting Shown in Fig. 16, 
Manner in which Pipe Was Displaced from the Normal Position. The Pipe in 
was Filled with Fine-Textured Metal that had Flowed in from the Riser. Due 

of Chill, there is a Crescent-Shaped Section of the Fine-Textured Metal in the 
This Chilled Section Serves to Bond the Bolt Flange and the Wall Section, and 
ng Tends to Prevent Cracks. Fig. 20—Radiograph of Stee! Casting Showing 
Piping. This Condition Exists in a Thin Sheet through the Center of the Section. 
tutes a more or less Porous Core Caused by the Difficulty of Feeding the Center 
during Last Stages of Solidification. Fig. 21—Radiograph of Cross Section of 
ting taken in Direction of Secondary Flow. The V-Shaped Marks are Small Pipes, 
n this case, by the Presence of Gas. Compare with Fig. 18. Fig. 22—Photograph 
Etched Section of Steel Casting Showing Broken Structure in Porous Center 
u-Flow Occurred during Final Stages of Solidification 











Fig. 23—-Radiograph of Section through an Experimental Steel Casting Showing 


Pipes. These Pipes Indicate the Direction of Flow in Final Stages of Solidifi 
this case, the Feeding was Down, inasmuch as the Region of Primary Solidificat 
the Bottom. Sections A, B, C and D were taken in order from Top of Casting 
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{—Radiograph of Section of Experimental Steel Casting, similar to Casting 
rig. 23, except that the Mold had been Inverted and Riser Placed on Small End. 
Metal Fed toward and against Gravity, inasmuch as the Region of Primary 
n was at the Top. Sections A, B, C and D were Taken in Order from Top of 
Bottom. 
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ondary flow and the V’s indicate capillary piping almos 
base of the riser. In Fig. 24 the thin end of the wedge wa 
primary solidification occurred just beneath the riser. 

indicate that feeding was upward and against gravity in 


This observation is interesting in that it indicates ths 
secondary flow the metal is pulled toward the region of 


Fipe fr larged ' , rach 
By Gas 


Fig. 25—Photograph of Deeply-Etched Cross Section of Steel Casting Sh 
and Cracks. 


solidification by virtue of its tensile strength to a greater exten 
than it is pushed by hydrostatic pressure and that, as shown 

Fig. 24, it will actually move against gravity. That gravity has 
an effect is shown in the greater prominence of the V’s in Fig. 4. 
but that it is not the determining force is shown by the directio! 
of the V’s. Fig. 25 illustrates the tendency for impurities to 
accumulate in the region of the capillary piping. Fig. 26 illus 
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trates a case where this type of piping was overcome by 
adjustment of risers and a judicious use of chills. 


CRACKS 


Shrinkage during solidification is due to a relativel 
change in volume when the metal changes from liquid 
After solidification the metal continues to shrink, but mo: 





Fig. 27—Radiograph of Plan View of Fig. 28. This Radiograph S$! 
a Series of Cracks. None of these Cracks were Visible on Outside Surf 
of Casting. A Few were Visible on Inside Surface, but Many did not SI! 
on either Surface. The Light Area in the Upper Right-Hand Corner 
Portion of the Weld-Section as Shown in Fig. 28. 


ally. Thin sections cool more rapidly than thick ones, and 
sections of different thicknesses are joined the different rates | 
cooling set up stresses in the metal that may exceed its teusil 
strength. The result may be as shown in Fig. 27, which illustrat 
shrink eracks. These cracks constitute one of the worst evil: 
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ian has to combat. Cracks tend to oceur especially where 

ns join thick ones at sharp angles, as for instance, where 

es join thin wall sections. They are often prevented by 
With this method the thick section is graduated into 
section. The shrinkage stresses are distributed in this 
may nowhere exceed the tensile strength of the metal. 
brackets and fillet chills are also employed to distribute 

for the same purpose. Fillet cracks may be caused by 
than unequal rates of cooling. Sometimes cores do not 
is the metal shrinks. Sometimes the molds set up stresses 
inges or other projecting members that may exceed the ten- 
ength of the metal: Cracks are usually welded. Unfortu- 
where cracks are caused by unequal rates of cooling there 
a system of branching cracks, only the main ones of which 

- apparent on the surface. This main crack may be chipped 
nd welded, but this does not remedy the difficulty, because 
still remains a system of sub-surface cracks or cracks that 
the inside instead of the outside surface and are not de- 
by the inspector. In Fig. 28 two of the cracks had been 
and partially welded, the others had never been detected. On 


ount of this uneertainty it seems that the only safe remedy for 
racks is the prevention of cracks. This may usually be done, 
iithough in some eases it will be found difficult or impossible to 


1)? 
1T'¢ 


cracks without modifying the design of the casting. 


WELDS 


indries weld extensively. While it is better to avoid 
to weld them, the fact that welding is done must be 

igs. 1 and 28 illustrate some welds that have been found 
unereial castings. Sometimes, as in Fig. 28, the cracks are 
mpletely chipped out and the erack is only partially welded. 
lines, as in Fig. 1, the weld metal does not unite with the 
of the casting, and frequently the weld metal contains 
ind gas bubbles. If cracks are prevented the question of 
x them does not come up. Other defects, such as sand pockets 
w holes, may be welded provided, of course, the welding is 

done. Here the defects are isolated and do not have 
ramifications, 


eracks 
i 


recog- 
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Weld 


Fig. 28—Radiograph of Cross Section of Steel Casting Taken through 
be Noted that Practically None of the Cracks Appear on the Outside Surf 
of them Open through to the Inside Surface, while Some of them d 
Surface at all 


SUMMARY 


In this paper, casting defects as revealed by X-rays 
lateral tests have been discussed. The defects as observed 
ings may be summarized as follows: 


Gas and sand pockets due to loose dirt in mol 
Gas pockets due to imperfectly deoxidized me 
Sand inclusions due to cutting of mold or runn 
Pipes caused by failure of risers to function as 
Secondary pipes caused by flow of viscuous 
through constricted channels in the easting d 
final stages of solidification 

Cracks 


Bad welds. 


Of these defects the first three are easily preventable, th 
may be prevented, but the prevention may necessitate a mod 


of design. The fifth may not be overcome entirely, but 
reduced to a minimum. The sixth may be prevented, but hy 
a redesign of the casting may be necessary. The sevent! 
not come up when the other defects are cared for. 

It would seem that steel castings can be made comn: 


sound. At least a great majority of present characteristi 
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oided. However, to accomplish the desired end, labora 

vy of easting technique is necessary. The great majority 

te are due to mistakes on the molding floor or casting tioor. 
defects can be traced to the metal in the ladle or furnace 

vd these few are easily remedied. It has been the experience at 
Wat vn Arsenal that characteristic defects tend to reeur in 


he same place unless steps are taken to correct the defect 
onee a defect has been corrected by a change in casting 
ractice. the defect is permanently eliminated. In the arsenal 
indry, pilot castings are made and sent to the X-ray laboratory 
study. The casting technique is modified on the basis of the 
oratory reports until tests show sound eastings. The job is 
ut into production with the developed technique. The sue 

ess of this method may be indicated by an experience with one 
sting that had been particularly troublesome. Before this method 
veloping technique had been adopted, although the castings 
subjected to the most rigid inspection, they frequently failed 
service. Frequent post-mortems were held on the failures with- 
at improvement in quality. After developing the technique 

the assistance of X-ray studies a report came back from the 

er, ‘these are not only the finest steel castings we have seen 
Watertown Arsenal, they are the finest steel castings we have 
seen.’’ So far there is no record of failure of castings that 

en made by means of technique developed with the assist 
X-ray examination. 


Discussion of Dr. Lester’s Paper 








‘MAN SAUVEUR: I am sure we all agree with Dr. Lester in regard 
portance of obtaining sound castings. There is no doubt that were 
justified fear that castings may contain inner defects, castings 
used more extensively in place of forgings. The work that Dr. 
s done at the Watertown Arsenal should be very helpful to steel 
it should tell them what to do and what not to do in order to pro 
astings. The paper is now before you for discussion. 

VY. P. Davey: As one who has done some of this sort of work, | 
to express my appreciation of what Dr. Lester has accomplished. 
is easy of accomplishment as it would appear from what Dr. Lester 
He has done a wonderful piece of work and has developed the 
to a point where it has never been developed before. The appli 
X-rays to foundry practice is quite remarkable. It may be an eas} 


rove, with paper and pencil, that most castings will not permit the 
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expense of an X-ray examination as a method of routine inspecti 
easy to see that X-ray examination of foundry practice will more ¢ 
itself financially. Any foundry that has a large number of east 
same sort should have work done corresponding to what Dr. Lest 
scribed, so as to make certain that the foundry practice for t! 
casting is the best possible practice. There are no words of pra 
too high for the work that Dr. Lester has done. 
Dr. ANCEL St. JOHN: I wish to emphasize what Dr. Dave 
Dr. Lester’s paper merits very great discussion and requires no) 


iterate a remark I made about a year ago when called upon to dis: 


work, the early work at the Arsenal, ‘‘it is time for men in the st; 
to stop asking themselves, ‘Can we afford to use X-rays in our 
but ask the question, ‘Can we afford not to use them?’ ’’ 

J. FLETCHER HARPER: I would like to inquire as to the t! 
castings the author has been able to photograph with the X-rays; a 
the length of time, the current and voltage, etc., that is necess: 
work. 

Dr. H. H. Lester: -We can, with our present equipment, . 
X-ray sections up to three inches in thickness. In inspection 
inches the cost of operation becomes so excessive that it does not 
instance, we can get a picture through three inches of steel with ap) 
thirty minutes exposure. If we go to four inches, as we have dor 
7 hours, and 40 minutes to obtain a picture. The operating potent 
sary for this is about 200,000 to 250,000 volts. 

J. FLETCHER HARPER: Roughly, what amperage would you us 
or two-inch section? 

Dr. H. H. Lester: The amperage varies depending on tli 
across the tube. We run most of our work at about 7 milliamperes 
kilovolts. When operating at from 100 to 150 kilovolts, we run at 
milliamperes; on potentials from 220 to 250 kilovolts, we use betwe« 
milliamperes. The potential to be used depends upon the thickn 
metal, the kind of metal and the nature of the defects sought. | 
best definition, we use the lowest potential that is practicable and in 
exposure time. This procedure is used when we are searching for fi: 
When we are interested only in larger defects, we use higher pot: 
cause of the greatly increased economy of operation. 

T. D. Lyncu: I would like to add one additional thought to 
of Dr. Lester, in emphasizing the importance of not putting too m 
on coupon tests as compared with the casting itself. I have just be 
ing on a rather extensive investigation of a casting of great in| 
about nine inches thick in the heaviest section, about thirty-six | 
diameter. Coupon tests were made on this casting, showing excellent 
Later, on account of the importance of the casting, we drilled test s 
from the most highly stressed portion of the casting, and these spe 
stead of giving 25 per cent elongation and 45 per cent reduction, «! 
about 9 per cent elongation and about 10 per cent reduction—no' 


the casting was bad as was shown by some of Dr. Lester’s radiog! 
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insufficient heat treatment. The time of heat treatment had been 

refine the coupon properly, but it had not been long enough nor 
ch to refine the interior of the casting. 


We made quite a number of 
found that on the same casting, by doubling the time and raising 
a ‘ > = 


ture, we were able to get the elongation and reduction of area 


e casting to correspond to our coupon. We have therefore east 


oupon tests for important castings and have substituted tests from 
itself. 


HARRINGTON: IL would like to ask Dr. Lester if 


he has applied this 
on, and what the possibilities seem to he. 


l!. H. LESTER: It can be applied to cast iron as readily as it can to 


st iron does not have the number of eavities that you will find in 


It does have porous sections, where there is apparently an ex 


precipitation of graphite and small gas bubbles, but 


g as far as apply 
they can be applied to any metal. 





THE INFLUENCE OF BARIUM CARBONATE | 


ON 
WOOD CHARCOAL USED FOR CEMENTATI( 


KF. SHEPHERD 


i { bstract 


This pape r llustrates the eff ect of barium Ca 
bonate in intensifying the carburizing propertics 
wood charcoal. It also shows that the quantity 
barium carbonate which produces the hest results 
not the mixture which has been standard since 1861 
A chrome-vanadium steel is also shown to abso) 
carbon much more readily than a simple carbon ste. 
and to produce a hypereutectoid zone of such a dept 
and carbon concentration as to be extremely harmfu 


we ehareoal was one of the earliest cements use 
erease the carbon content of the surface of low earl 
and steel objects. The action of various carbonates in accele 


the intensity of this reaction was discovered at a comp: 


early date. The French scientist, Caron, in 1861, used a 1 
of 60 parts of wood charcoal to 40 parts of barium earbonat 
this became known as the ‘‘inexhaustible cement’’ because 
action of the earbonate in regenerating or restoring the earh 
properties to used compound when exposed to the actior 

atmosphere. 


PROCEDURE 


The following experiments were made to determine thi 
fluence of various percentages of barium earbonate upon thi 
burizing properties of wood charcoal, the following comp: 
being used: 

Wood Charcoal Barium Carbonat 
Compound Per Cent by Weight Per Cent by Weight 
A 60 40 


Cc 95 5 
D 9714 214 
E 100 


B 771 r 99O7T/ 


A ‘paper presented before the Society. The author, B. F. 5S! 
is assistant metallurgist with the Ingersoll-Rand Company, Phill 
Sy 
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BARIUM CARBONATE AND WOOD CHARCOAI! 60% 


pound A, weighed Za pounds per eubie Foot, loose : com 


i 


* 163 vunds loose, with an increase in weight of 36.9 
he . 


t when packed. The barium carbonate, commercial grade, 


d 5014 pounds per cubie foot. The hardwood charcoal 
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2—-Carbon Concentration Curves Obtained with 


Using Varying Periods of Time for Carburizati: 
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used in these tests was obtained from a manufacturer who 
this material for use in carburizing compounds. 

Two steels of the following chemical composition wi 

Carbon 

S. A. E. Specification 6120 0.19 per cer 

S A. B. Byeemmentsem BOWS. «2... ccsn cn cs es OR per cen 


The dimensions of the test pieces were 2 inches in 


by 5 inches long, all taken from the same bar. All sp 
were carefully ground to exact size. The shape of the pi 


nens 


Wee 
s \ \ 


tration Versus Penetration versus Time 


, lod ) ry, p i $0 5 Gur 
Compound ___ Compound A (40% BgCo,) 





+ 


5 10 i 20 2F HW 3 40 5 10 5 2 2@5 
Fer Cen’ Barium Carbonate Hours Affer Healed Thr: 


Fig. 3-—-Penetration Versus Compound Composition Curves Using SA 

6120 and SAE 1015 Steels. Penetration Versus Time Curves Using ‘ 

pound A, 
such as to reduce the liability of warping in the carburizing 
operation. The pieces were packed in an alloy carburizing 
box 124 x 614 x 7 inches deep (inside dimensions) with |; } 
foot (loose) of thoroughly mixed compound. The recessed 
the box was carefully luted with clay. Eight hours were ta 
heat the boxes through, this condition being estimated )}) 
The boxes were held at 1,600 degrees Fahr. for the num!» 
hours recorded in the various test runs, and then removed 
allowed to cool in the atmosphere. The temperature of th 
nace was measured with a standardized potentiometer re 
held to within + 15 degrees Fahr. and ehecked during t! 
with a portable potentiometer. The furnace was fired wit! 
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$4. 5 and 6—-Photomicrographs of an SAE 1015 Steel Carburized for 24 Hour 
ng a Temperature of 1600 Degrees Fahr. The Specimens were Cooled in_ the 
g. 4 Shows the Carbon Penetration when Using 100 per cent Charcoal. Fig. 5 Shows 
Penetration when Using a Compound of 97% per cent Ch al and 2% per 
Carbonate. Fig. 6 Shows the Carbon Penetration when Using a Compound 

ent Charcoal and 40 per cent Barium Carbonate Magnification 100 
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Figs. 7, 8 and 9—Photomicrographs of an SAE 6120 Steel Carburized f 
ifter Reaching a Temperature of 1600 Degrees Fahr. The Specimens were Cool 
Box. Fig. 7 Shows the Carbon Penetration when Using 100 per cent Chare 
Shows the Carbon Penetration when Using a Compound of 97% per cent Charc 
per cent Barium Carbonate Fig. 9 Shows the Carbon Penetration when Using a 
of 60 per cent Charcoal and 40 per cent Barium Carbonaté Magnification 10( 
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10, 11 and 12—Photomicrographs of an SAE 6120 Steel Carburized for 15 
fter Reaching a Temperature of 1600 Degrees Fahr. The Specimens were cooled 
Box. Fig. 10 Shows the Carbon Penetration when Using a Compound of 97% 
Charcoal and 2% per cent Barium Carbonate. Fig. 11 Shows the Carbon Penetra 
n Using a Compound of 79% per cent Charcoal and 22% per cent Barium Car 
Fig. 12 Shows the Carbon Penetration when Using a Compound of 60 per cent 
ind 40 per cent Barium Carbonate. Magnification 100 x. 
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Figs. 13, 14 and 15—Photomicrographs of an SAE 1015 Steel Carburized 
Degrees Fahr., Using a Compound of 60 per cent Charcoal and 40 per cent Ba 
bonate. The Specimens were Cooled in the Box. Fig. 13 Shows the Carbon P 
for 5 Hours. Fig. 14 Shows the Carbon Penetration for 10 Hours. Fig. 15 S 
Carbon Penetration for 15 Hours. Magnification 100 x. 


oil and was of a construction which insured uniform heat 
the boxes, which were carefully spaced on and supported off 
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hearth by 11% inch legs. The loss in volume of the com 


s shown in Table I. 


i6 and 17—Photomicrographs of an SAE 6120 Steel Carburized at 1600 Degrees 

ng a Compound of 60 per cent Charcoal and 40 per cent Barium Carbonate. The 
were Cooled in the Box. Fig. 16 Shows the Carbon Penetration for 5 Hours 
, Heated Through. Fig. 17 Shows the Carbon Penetration for 10 Hours after 
d Through. Magnification 100 x. 


Sampling 


test pieces were placed in a lathe, the surface polished 
e emery paper and all traces of foreign material removed. 
‘ners were cut back 14 inch to remove the increased depth 
\btained by the increased ratio of surface exposed to vol- 
nd euts 0.005 inches thick by 4 inches long were removed, 
ind analyzed for carbon by the standard gravimetric com- 
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Table I 
Loss in Volume in Per Cent 
Time at Temperature 


(‘ompound 5 hours 10 hours 15 hours 


23.3 33.3 


> 

) 
9 
o 


ew Ww Ww 
ons Ww 
° ° 


3 


bustion method. It was necessary to use extreme care in rem 
the outer layers on the chrome-vanadium steel, as the combinat 
of high earbon with the alloys had made this steel self-harde: 
upon slow cooling. 

CONCLUSION 


The results of the individual analyses, many of them 
of several determinations, are shown in earbon-concentrat 
curves, of Figs. 1 and 2. The summation ‘of-these results is sho 
in the curves of Fig. 3. Photomicrographs of some of the spe 
timens carburized are shown in Figs. 4 to 17. As a result 
experiments the following conclusions have been drawn 

1. Additions of barium carbonate increase the depth o 
penetration obtained with wood charcoal used as a carbu 
agent, small percentages being most effective. 

2. These compounds are not suitable for commercial in 
the shrinkage being high, the increase in weight when packed 
high and the compound dusty, dirty and disagreeable to 

3. Chrome-vanadium steel absorbs carbon much mor 
than a simple carbon steel, regardless of the strength of 
pound. It also produces a hyper-eutectoid zone of suc! 
and carbon concentration as to be extremely harmful. 

Acknowledgement is made to the members of the I 
Rand metallurgical staff for their helpful assistance 
preparation of this paper. 





JE NOTES ON CARBURIZED PISTON PINS 
By R. S. ARCHER 
Abstract 


His paper is a short Arscussvon of the manufacture 
heat treatment of piston pins used in the Liberty air- 

engines which were produced in large quantities 
wg the World War. Type Ss of steels used, the ur heat 
tment and methods of testing, are briefly described. 


(HE manufacture of the Liberty aircraft engine, the usual 
‘ulties in the production of carburized parts were encoun 
The most important problem and the most difficult of 
was that of the piston pin. In the early days of the 

cram, piston pin failures were much too frequent and a number 
ngines were wrecked from such failures. 

(he piston pin was approximately 414 inches lone by 114 

s outside diameter. As originally designed the bore was 

red from both ends toward the center in order to have the 
eatest thickness of metal at the point where the greatest bending 
ss was developed. This was later changed to a straight bore. 


Many aireraft engine piston pins were made from medium 


?) 
() 


alloy steel, oil hardened and tempered to a scleroscope 


idness of about 55. This undoubtedly gives the strongest and 
pin to use from the standpoint of breakage. It is not safe, 
to allow the scleroscope hardness of such a pin to run 
») to 60. As this hardness was not satisfactory to the design 


the Liberty engine a carburized pin was specified. 
CAUSES OF FAILURES 


piston pin failures were nearly always traced to too hard 
This was caused by (1) using steel of too high carbon 
2) improper carburizing practice, allowing the earbon 
etrate too deeply or to enter from the inside of the bore, or 

excessive core hardness when both these conditions were 


per by R. S. Archer, Researeh Bureau, Aluminum 


Company ot 
Cleveland. 
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fairly satisfactory might be caused by too high a harde: 
perature. 


Meruops or TESTING PINS 


Methods of testing pins were gradually developed { 
which finally gave such satisfactory inspection that no 


failures in engines were recorded. These tests consisted in 


ing test of a small percentage of pins and a 100 per cent s: 
inspection on both the case and the core of the pins. 

The crushing test was made by placing the pin, after | 
but before grinding, on supports having a width of 1 in 
under the ends of the pin. A load was then applied at th: 
through a block having a face 14 inch wide. Under thes 
tions the load at the first failure or yield point was not tv 
than 35,000 pounds. Probably more important than the ac‘ 
itself was the observation of the fractures produced in th 


Inasmuch as the pins were cut to length after carbur 
ends of the pin exposed surfaces which had not been ca: 
except from the outside surface of the pin. It was, t! 
possible to measure the scleroscope hardness of the core 
on the end of the pin. This hardness was held within thi 
35 to 55. The hardness on the case was specified at a min 
of 70. 


Types or Street Usep 


The first steel which was used for these pins was a low cli 
nickel steel according to S. A. E. specification 3120. This was sou 
changed to S. A. E. specification 3320 which contains approxinat 
3 per cent nickel, 0.90 per cent chromium, and 0.20 per cent 
earbon. It was possible to produce excellent pins from this stee! 
but it was found that the hardening temperature had to be co 
trolled within limits which were too narrow for productio: 
under the conditions obtaining at that time. The type o! ste 
which was finally adopted was of S. A. E. specification 231 
This contains 3.5 per cent nickel and 0.10 to 0.20 per cent carbo 
As a matter of fact the steel actually used came closer to thi 
S. A. E. specification 2320, having a carbon content varyiny fro! 
0.15 to 0.25 per cent. 
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reat deal of work was done on the nickel steel piston pins 
ine the best conditions of manufacture. The conditions 
ere finally adopted as the most satisfactory, were the result 
experience both in the laboratory and factory. In brief 

edure was as follows: 
pins were packed in the carburizing box with the bore 
| to only 5g inch diameter, as it had been found that plugging 
iy was not sufficient protection against carburization on the 
The earburizing temperature was held below a maximum 
(> degrees Fahr., the preferred range being 1600 to 1625 
es Kahr. After carburizing, the pins were cooled in the box 
nd then eut to length and drilled out to the final diameter of 
ipproximately 7 neh. The time of earburizing was so controlled 
as to produee a depth of ease which after grinding would be from 
0.020 to 0.040 inch. The pins were then given a refining heat at 
1550 degrees Fahr. and quenched in oil. They were hardened at 
1340 to 1355 degrees Fahr. from lead. Most of the manufacturers 

| oil for this hardening. 


Impact TEstTs 


li order to determine the effect of hardening temperature on 
toughness of the core, some impact tests on the carburizing 
stock were earried out in the laboratory. This stock was put 
through exaetly the same heat treatment as the piston pins, but 
the impaet test pieces were cut so far from the surface of the 
that the carbon did not penetrate to them. A series of 
pieces were hardened at temperatures throughout tle entire pos- 
range. This was carried out on steels of two compositions. 

first containing 0.21 per cent carbon and the second 0.32 per 
carbon. The maximum amount of carbon permissible was 

ixed at 0.25 per cent, but it was desired to determine the effect of 
accidentally passing this limit. The impact tests carried out on 
the [vod machine showed that the resistance to impact of the 0.21 
nt carbon steel, decreases continually from about 50-foot 
ounds when quenched at 1330 degrees Fahr., to 35-foot pounds 
juenched at 1410 degrees Fahr. This shows that a 0.20 per 


irbon steel of this specification has very good impact resis- 
vhen hardened at any temperature through the commercial 
The impact strength of the 0.32 per cent carbon stee! 
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decreases rapidly with quenching temperature and 1 
very low figure of 10 to 15-foot pounds when quenched 
1355 degrees Fahr. This is exactly the range of ten 


preferred in hardening the carburized pin, and the dang 


carbon stock for stressed carburized parts is forcibly 11] 


When quenched at temperatures higher than 1355 deg 


the resistance to impact increased somewhat but not e 
make a good product. 


HARDENING TEMPERATURES 


In the course of experiments on piston pins, harde: 
peratures were determined for the various materials u 
may be given here as information of use in hardening ai 
similar dimensions. For a straight carbon steel the best hi: 
temperature was found at 1400 degrees: Fahr.; for a 
vanadium steel containing 0.70 per cent chromium and 
cent vanadium, it was found that only with difficulty 
case be hardened by oil quenching to a scleroscope value of | 
quenching in water it was found that satisfactory hardness 
be obtained at 1420 degrees Fahr., but not at 1410 degree: 
The hardening temperature adopted for experimental 
vanadium pins was 1435 degrees Fahr. As mentioned be! 
hardening temperature for the 3.5 per cent nickel pins 
to 1355 degrees Fahr. The same temperature was also 


the pins of S. A. E. steel X-3320. when this steel was used 





|° THE article entitled ‘‘ Characteristics of 


‘A 


hi 


TEN 
f 


mstants or 


temperature. By substituting in the exponent (t+1), 1=0, 


ye 


(PERATURE DISTRIBUTION IN STEEL BODIES 
fEATED AT A CONSTANT HEAT POTENTIAL 


By E. J. JANITZKY 
Abstract 


This paper is a continuation of an article which 


peared in the February. 1924, wsue of Transactions, 


titled, ‘‘Characteristics of Heating Curves—Their 
{pplicability for Calculating the Time Required to Reach 
Constant Head Temperatures.’’ The contentions set forth 
the previous article are herein extended to temperature 


tribution in steel bodies heated at a constant heat 
ential. 


lHleating Curves,”’ 
writer dealt with the question of the time required to heat 


steel body under. constant heat potential. The present article 


es the same contentions to the temperature distribution at 
rresponding time intervals. 


[t is obvious that the formula 
(Te 1) 


which T° is the head temperature and t the amount of time 


fractions thereof, represents the surface or outside 


the 


| 


mula will read 


- = 
(Te 1) , 
(t Ll) 


will represent temperatures at different time intervals in the 
er axis. 


\dding to the t of the exponent, in the previous formula, 


] 
al 


fractions representing the distance from the center toward 

surface, one obtains results which approximate temperature 

ies for time intervals at distances according to the decimal 

‘or one-quarter distance of the center, the exponent will 
.25); for midway (t+.50); ete. 

The outlined method. however, reaches its limit at the start 

author of this paper, K. J. Janitzky, is metallurgical engineer with 
ois Steel Co., South Chicago, Lllinois. 
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of the critical range. For temperature curves over th 
range the conditions are somewhat complex but ean be | 
One must calculate and plot the time temperature 
means of a time constant m’ which obliterates the critic 
The time constant m’ is a continuation of the curve of | 
stants under the critical point and is obtainable by divi 











ad ” 


a a ; 
| Ch jn Mlryles bona tes 


0 60 pO BO 


Plotted Time-Temperature Curve with a Graphic Insert of E. F 
an 18-inch Cube Heated to 1650 Degrees Fahr. Showing 
Surface, Midway and Center, which Strikingly 


. Law's Exp 
the Temperature Dist 
Resembles the Calculated Curves 
temperature for which it is sought in 6000. The values obtained 
satisfy the requirements for temperatures used in steel heating 
By shifting to the right the part of the so-obtained curve whic! 
lies above the critical range, corresponding to the time of sojourn 
in the critical range, one obtains two parts of the main curves 
which are not affected by the retarding action of the critical 
range. 


The time of sojourn in the critical range equals, 


m(t+1)—m’(t+1) 


The surface and center curves after shifting, furnis! 
fixed points on the critical point line, CC’, which, upon p 
parallel lines vertical to it, include a space through whi 
curves deviate from the mathematical trend of the main 
and represent the total time of sojourn in the eritical rang: 
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denote the line intersecting the curve at the start of 
range by SS’ and after passing by PP’. In order to 
trend of the curves within the critical range, it is 
to find a eurve which passes through the intersecting 
lines SS’ and PP’ with the center curve; in other words, 
vhich represents a heating at constant heat potential, 
the temperature of the critical point which in this ease is 
rrees Fahr 
\bvious that in order to obtain a curve of that trend a 
stant m” has to be found which will satisfy this condition. 
ecial case outlined below it was found that by dividing 
constant m by two, for the head temperature to which 
ody was heated, a close value for interpolation of m” is 
btained. All other eurves within the eritical range can be ob- 
ined by shifting the calculated center curve. The shifting of 
uurves below the eritical point and within the center curve is 
. the left. In order to obtain the connecting link of the surface 
the shifting is executed along the line PP’ in an upward 
ction. All other curves above the eritical point and within 
he surface curve require a shifting to the right. The direction 
' shifting is indieated on the chart by arrows. 
By applying the outlined method it is possible to obtain an 
usight into the temperature distribution at corresponding time 
rvals. The ealeulated and plotted time-temperature curve 
hart contains a graphie reproduction of E. F. Law’s ex- 
eriment with an 18-ineh eube heated at 1650 degrees Fahr. and 
shows the temperature distribution of surface, midway, and cen- 
ter, Which strikingly resembles the calculated curves. 
Below is a sample calculation of three points at given time 
utervals of main eurves and the calculation of the center curve 
within the eritieal range. 


Before going to the calculations, the writer wishes to present 
three formulas which enable one to calculate the time in hours 
ior heating bodies of various shapes at constant head tempera- 
ures when all surfaces are exposed to heating. In these for- 


mtlas, 1) denotes diameter, size or thickness of the body. 


{Spheres and Cubes .0127Dm (t+1) 
Hours} Rounds, Squares, Octagons, etc. .0190Dm (t+1) 
| Plates .0380Dm(t +1) 
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Temperature Distribution After Seventy-Two Minut 


Time Constant for 1650° F. 
Time Constant Eliminating Critical Point— 
(6000 +1650) 
Sojourn in Critical Range 
(.0127x18x4.40x4.752)--(.0127x18x3.6444.752) > 
lime Obliterating Critical Range— 
(.0127x18x3.64x4.752) 


Time Constants Elapsed 
Minute—(3.75+ 237) 
Time Constants Elapsed Corresponding to 

Seventy-Two Minutes—(.0158x72) 


mi Jeee 
Surface 
Midway 


Center yt 
Temperature of Center Curve Within Critical Range After One 
Hundred Minutes 


Time Constant for the Part of Center Curve 
Which Sojourns in Critical Range, Found by 
Interpolation 

Time Required to Reach 
1320° F.— 

T= (.0127x18x2.147x4.66) 

Time Constant Elapsed 
Minute— (3.66 137.4) 


Head Temperature of 


2.29 hrs.=13 
Corresponding to 


Equivalent for One Hundred Minutes on Diagram: 
100—(153—137.4) 

Time Constants Elapsed Corresponding to Ejighty- 
Four Minutes— (84.4x.0266) 


Temperature on Center Curve Within 
Range After One Hundred Minutes— 
T° 
(t+-1)' 


Critical 


t°=(T°+1)— 


CONCLUSION 


In conclusion, the writer wishes to state that notwithstanding 
the empirical character of the formulas, the results, as confirme: 
by available actual data, enable one to obtain an insight into t 
temperature distribution at given time intervals of stee! bodies 
heated up at constant heat potential. 





STRUCTURAL EVIDENCE OF AN IRON-CARBON 
EUTECTOID 


By ANSON HAYES AND H. E. FLANDERS 


Abstract 


this paper the results of expe rimental work, 

indicates that carbon existing in solid solution 
en the lower critical range is traversed very slowly, 
distributed in the form of small rounded specks 
oughout the ferrite. This is considered a structural 

idence of a eutectoid action. 

{ mechanism for the formation of the ferrite shell 
about the primary carbon spots, in partially graphitized 
rhite iron, is gwen. 


INTRODUCTION 


P AN earlier paper, by one of the authors,’ attention was called 
to the faet, that until graphitization of white cast tron has 
nrovressed to a considerable degree in the eritical range, the 
temper carbon spot is at some point in contact with the solid 
solution. This is shown in Fig. 1. So long as this contact exists, 
that is, so long as the temper earbon spot is not completely envel 
ped in the ferrite shell, growth of the carbon spot is possible at 
his point of contact. 

In specimens of partially malleablized iron, whose combined 
irhon content has been reduced to 0.3 or 0. 4 per cent by graphiti- 
ition, the shell of ferrite around the temper carbon spot aequires 
onsiderable thiekness and only a very small per cent of the carbon 
ots show the above mentioned contact. It is evident that as 
vraphitization nears completion, islands of solid solution com- 


pletely separated from the large temper carbon spots result. This 
s well shown in Fig. 2. 


dea that the combined earbon in these islands of solid 


nd Diederichs, TRANSACTIONS American Society for Steel Treating, Volume 3, 


per by Dr. Anson Hayes, professor of physical 
phy and H. E. Flanders, graduate student in 
College, Ames, Iowa. 


chemistry and 
physieal chemistry, 
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solution is precipitated on primary carbon spots (sp 
above the critical range) caused Archer? and Schwartz? | 
that carbon must be slightly soluble in ferrite and 
suggest that carbon monoxide and carbon dioxide ma. 
earrier of the dissolved carbon through the ferrite to 
earbon spot. 


PURPOSE OF INVESTIGATION 


It is the purpose of the present paper to show t] 
large portion of the carbon precipitated at the iron-carbo. 
is not precipitated on the carbon spots which existed 
temperature of the iron-carbon eutectoid. If none of the . 
earbon is precipitated upon the primary temper carbon 
assumptions of Archer and of Schwartz, as well as that ot! 
become unnecessary, though the mechanism suggested by 
may be shown to be feasible, if cementite is assumed to } 
stable at the temperature of the iron-carbon eutectoid. A 
thermodynamic treatment of this point has been worked 
will be included in a future paper. The reason that the mech 
ism suggested by Honda does not operate between the solid solut 
and the primary carbon spots to a much greater extent during 
precipitation of alpha iron and temper earbon is probably du 
only to the slowness of the action of these gases throug! 
comparatively large distances over which carbon would be trans 
ported. It is entirely possible that they constitute the carrier over 
the much smaller distances involved between solid solutions 
the very small eutectoid carbon spots. 

Honda and Murikami‘ have presented data to show that carbo 
monoxide and carbon dioxide catalytically decompose massive ce 
mentite at temperatures slightly below those for the completio 
of solidification of iron-carbon alloys of high-carbon content. I 
their work they report decomposition of massive cementite ‘'! 
situ,’’ which is contrary to findings of Philips and Davenport 


7R. S. Archer, Transactions !nstitute of Mining and Metallurgical Engin 
page 456, 1922. 


8H. A. Schwartz, Transactions Institute of Mining and Metallurgical Engineers 
1922. 


‘Journal of Iron and Steel Institute, Vol. 102, page 287, No. II, 1920 


‘Transacttons American Institute of Mining and Metallurgical Engineers, 111 
1922 
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rs present Figs. 3 and 4, which seem to indicate that 

deposit of earbon may be initiated, both from the massive 
and from the solid solution, at high temperatures. Here, 
bon spots are, in most cases, in contact with the cementite 
le there are also many smaller carbon spots in the solid 
egions. 


ForRMER INVESTIGATION Key to THIS WorK 


While working on a former paper, it was noticed that by 
extremely eareful polishing of a sample of malleable iron with 
rouge, there appeared a large number of small carbon spots seat- 
tered throughout the ferrite. This suggested itself as a possible 
structural evidence of the iron-carbon eutectoid action taking 
place throughout the solid solution and not by a transfer of carbon 
to the primary earbon spots. By polishing more carefully on a 
chamois skin kept wet with water, the number of these small 
carbon spots became striking. It was then considered that if these 
arbon spots were a result of the iron-carbon eutectoid action they 
should disappear when a sample of malleable iron is heated above 
the range and reappear as the solid solution graphitizes on slow 
eooling 


PROCEDURE OF THIS INVESTIGATION 


To test this idea, samples of commercial malleable iron were 
heated to a temperature of about 1625 degrees Fahr. for a day. 
This extended heating was to insure a saturated solution cor- 
responding to the stable system, i. e., iron and carbon. The tem- 
perature was then lowered at the rate of 16 degrees Fahr. per 
hour to a temperature of 1425 degrees Fahr. when a sample was 
taken out and quenched. The photomicrograph, Fig. 6, shows a 
complete martensitic structure with a little troostite and scarcely 
any small earbon spots. At this temperature there had been no 
action of the iron-earbon eutectoid. Samples taken out before 
this one showed a similar structure. Another sample quenched 
at 1375 degrees Fahr. did not show any eutectoid action. 

Photomicrograph, Fig. 7, is of a sample quenched just as the 
temperature 1330 degrees Fahr. was reached and shows the be- 


ginning of the eutectoid action in the grain boundaries and around 
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Fig. 1—Shows Temper Carbon Spot Incompletely Enveloped in a Ferrite Sh 
Permits the Growth of the Carbon Spot at Point of Contact with the Solid Solutio: 
Shows Islands of Solid Solution Completely Separated from Large Temper Carbcn §; 
3 and 4—100 and 400 diameters, Indicate that the Deposition of Carbon May Be Init 
from Massive Cementite and from the Solid Solution, at High Temperatures. T! 
Carbon Spots Are Usually in Contact with Cementite Areas. Fig. 5—Tartially M 
iron Which Has Been Cooled Rapidly ‘Through the Range, Showing Many Small ( 
in the Solid Solution Areas. x100. 
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the primary carbon spots. The absence of small carbon spots in 


‘he solid solution areas and their presence in the grain boundaries 
“a in the ‘‘bull’s eye’’ ferrite is very noticeable. The marten- 
sitie areas of the solid solution are fringed with troostite, which 
must not be mistaken for carbon. 

The photomicrograph in Fig. 9 is of a malleable sample quenched 
at 1330 degrees Fahr. but one hour later than the last, shows the 
nearly complete graphitization of the piece. In the small areas 
of the solid solution, the small carbon spots are again absent while 
they are distinctly numerous in the ferrite areas. In this sample 
a few small islands of pearlite were found scattered in the piece, 
Fig, 10. This indicates that the iron-carbon eutectoid is in opera- 
tion before the precipitation of pearlite begins. 

A sample quenched at 1285 degrees showed the complete graph 
tization of the piece. This gives a time of between 4 and 5 hours 
luring which the iron carbon eutectoid was operating to complete 
the graphitization of the malleable samples. 

Examination of samples of partially malleablized iron which 
has been cooled rather rapidly through the range only once shows 
many small carbon spots in the solid solution areas. See Fig. 5. 
These spots are probably not all eutectoid carbon. An examina- 
tion of Figs. 3 and 4 in this connection indicate that at tempera- 
tures just below that of complete solidification there are many 
small carbon spots. Many of these are undoubtedly present until 
this solid solution is completely decomposed. 

When the completely malleablized iron, however, is reheated 
through the range, say to 1625 degrees Fahr. and held there for 
2+ hours, all of the small carbon spots, eutectoid and pro-eutectoid, 
are dissolved. When this is again slowly cooled, for temperatures 
above the eritical range, carbon in excess of that necessary for 
the iron-carbon eutectoid value has an opportunity to diffuse over 
to the primary temper carbon spots and thus, on this second and 
subsequent heatings followed by slow cooling, only the eutectoid 
carbon spots remain, i. e., the solid solution areas are free from 
them 

We may consider the formation of the ferrite shell and the 
eutectoid action to take place as follows: 

The precipitation of the first temper carbon and ferrite at the 
iron-carbon eutectoid is accompanied by deposition of the carbon 
on the primary earbon spot and the accompanying ferrite in con- 
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Fig. 6—-Photomicrograph Showing a Complete Martensitic Structure with Sen 
with Scarcely Any Small Carbon Spots. Fig. 7—-Photomicrograph of a Sample Qu: 
as the Temperature of 1330 Degrees Fahr. Was Reached, and Shows the Begin: 
Eutectoid Action in the Grain Boundaries and Around the Primary Carbon Spots 
Structure of Malleablized Sample Quenched at 13830 Degrees Fahr., One Hour | 
Fig. 8, Showing Nearly Complete Graphitization of the Piece. Fig. 10—A Few &: 
of Pearlite Are Shown Scattered Through the Area. 
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. it. Mahin®,’ has shown that both metallic and non- 
»etallic inclusions promote segregation of ferrite to a remarkable 
extent. In the present case, we have the allotropic form of carbon 
which is undergoing precipitation. We also have the lowest con- 
eentration of earbon in the solid solution in the vicinity of the 
temper carbon spot, since the solubility of carbon from carbon 
‘s less than it is from cementite. 

The precipitation of the first ferrite about the primary carbon 
spot is due to two factors: First, the carbon spot promotes the 
precipitation of carbon, and second, it acts as an inclusion to 
promote the separation of ferrite. Eutectoid action after the fer- 
sie envelope is completed takes place by the deposition of ferrite 
upon that already in the shell, while the carbon is precipitated 
throughout, forming the small carbon spots. These carbon spots 
nay therefore be considered as evidence of a eutectoid structure. 


CONCLUSION 


In conelusion the authors would say therefore that: 
First, the greater portion of the earbon precipitated at the 
iron carbon eutectoid is not ordinarily precipitated on the pri- 


mary carbon spot and is present in a form which indicates a eutec- 
toid structure. 

If the gases CO, and CO act as carriers of carbon, they do so 
through the mueh smaller distances between solid solutions and 


the eutectoid earben spots. 


! Industrial and Engineering Chemistry, Vol. 11, page 739. 


! Industrial and Engineering Chemistry, Vol. 12, page 1090 
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Comment and Discussion 
Papers and Articles Presented Before the Society and Publish 
Transactions Are Open to Comment and Criticism in This 
Column — Members Submitting Discussions Are Requested 
to give Their Names and Addresses 


DISCUSSION OF V. N. KRIVOBOK AND O. E. ROMIG’S PAppR 


ENTITLED, ‘‘SURFACE STRUCTURE VERSUS INNER STUCTURE of 
METALS’’ 


By A. J, Krynitsky* 


- discussion of a very interesting paper entitled ‘‘Surfac 
Versus Inner Structure of Metals,’’ by V. N. Krivobok and 0. 
published in July issue of TRANSACTIONS, the writer wishes to eal 


= 


to some observations made some time ago (June, 1920) in conjunct 


the corrosion tests carried out in the Bureau of Standards 
tin.’ 


on cok 


Specimens of high-grade tin intended for pyrometric stan 
used in brief study of the properties of tin after deep corrosion. 
section was reduced by cold-working from 2 by 4 centimeters to a 
proximately 0.15 centimeters thick, and the metal was then anneal 
period of 214 hours at 150 degrees Cent. (302 degrees Fahr.) Acid 
lutions of stannous chloride were the corroding liquids used. 

The attack was distinctly more severe along the grain boundari 
in the interior of the grain. Some of the specimens exhibited a very 
and striking pattern upon corrosion, which was independent of and 
imposed upon the granular or crystal structural pattern. That it is 
tirely a surface roughening caused by adherence of corrosion product 
convection or diffusion currents within the corroding liquid appears 
from the fact that very slight corrosion (1 hour) was sufficient to r 
and also that it was still very prominent after 4 days’ attack. The fa 
the metal was annealed indicates that the etch-pattern cannot be at 
to the uneven removal of relatively hard skin of the surface of metal. 

This pattern was shown in the paper mentioned above and may ly 
in the photographs—Figs. 1 and 2 of the present discussion. 

The elliptical cells are running in the direction of casting, rolling and 
suspension in the corroding medium (in this case all these directions 
coincide) and they appear to be independent of the erystal boundaries an¢ 
directions of Newman lines and of slip bands. 


*The author of this discussion, A. I. Krynitsky, is Associate Physicist 
of the Bureau of Standards, Washington, D. C. 


1Qorrosion Patterns on Cold Worked Tin and Zinc.’”’ By Henry S. Rawdon, A 
I. Krynitsky and Julius F. T. Berliner. Chemical and Metallurgical Engin 
pages 212-213. 
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DA 


Pure Tin Corroded for One Hour in a Normal Stannous Chloride in Alcohol and 
Hydrochloric Acid. 5 x. Fig. 2—Plate of Pure Tin Ccrroded for Four Days 
1 Stannous Chloride in Alechol and 0.64 Normal Hydrochloric Acid. 5 x. 
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On the passing from one crystal to the adjacent one they 
color on account of orientation of the new crystal, but they do 
their shape and direction. 

The successive observations on this pattern under a binocular 
were made at magnification as high as 76 diameter. After 4 days 
these cells presented one of the appearances shown in Fig. 3. 


Fig. 3—Sketch of Structures Observed through a Binocular Microscope. 76 
Elevated Area; b—Spongy-like Area; c—Thin Groove; and d—Fairly De 
Groove. Although the Photograph cannot Show this Pattern as well as it 
under a Binocular Microscope, this is Faintly Represented in Fig. 2. 


thay 


Although the photograph cannot show this pattern as well as 
observed under a binocular microscope this is faintly represented in 


These cells were found to be very persistent and in some 
were noticed after 87 days of corrosion. In his attempt to ex; 
evident presence of these two structures independent and superimpo: 


one another, the writer at that time referred to the hypothesis of Professo 
(Quincke, observations of G. Gartaud* and the paper of Dr. C. H. | 

According to Quincke, the metals and other substances, immed 
fore solidification from the liquid state separate into two immiscib|: 
one of which is formed in much smaller quantity than the other. 
liquids have an interfacial surface tension and a foam is formed, t! 
present in smaller proportion arranging itself in cell walls, and tli 
constituting the cell contents. Crystallization then takes place w 
foam cells, and the cell walls are represented in the solid mass 
boundaries of the erystal grains. The subsequent growth of th 
forming the cell contents might distort the crystal cells, but could 
produce a complete change of type. 

Dr. Desch believes that evidence has been obtained that surfac 
has an important share in determining the form of the crystal gra 
solidifying metal, and that such grains have a tendency to assume t 
of foam cells, surface tension competing with the directive force ot 
line cohesion in determining the grain boundaries. 

In discussing Desch’s paper, Dr. Bengough demonstrated 
structure of electro-copper which was melted in an atmosphere of |! 


eS 


*“*Les rechershes de G. Gartaud sur le passage de l’état liquide a Vétat solid 
Osmond. Revue de Métallurgie, 1907, pages 828-831. 

“The Solidification of Metals from the Liquid State,” by Cecil H. Desch. | 
cf the Institute of Metals, No. 2, 1919. 


Fig. 3—Sketch of Structures Observed through Binocular Microscope. ‘76 x 





COMMENT AND DISCUSSION 633 


to cool slowly in the crucible. The metal was almost pure, the 
0.008 per cent and silver 0.01 per cent. 
eful examination revealed that there are two entirely different 


juite separate and superimposed one on the other. He suggested 


s case there. had been a separation into two immiscible liquids 


solidification, and this arrangement was partially but not en- 
ken down by the crystallization, complete destruction being pre- 
inder-cooling and viscosity effects. The suggestion was that there 
pre-erystal cellular structure in this slowly cooled copper. The 
of structure was found by Dr. Hudson in an alloy of tin with 7 
f antimony (discussion on Dr. Desch’s paper). 

ouble structures were excellently demonstrated in the micrographs 
taud. The metals on which experiments of Gartaud were carried on 
tin, zine, cadmium and bismuth. The metals were poured upon 
d plates of glass in such a manner as to obtain very thin sheets 
which were solidified almost instantly, and those faces of the 

h were exposed to the air were examined microscopically, 
cases except in the case of bismuth, cellular structure has been 
(he cells observed were of various shapes: hexagonal, pentagonal, 
ingular. In some cases they appeared to be elongated in certain di- 
Very often also the crystals mixed with the cells were noticed. 
s observed usually on those spots of sheets where the sheets were 
n other words on areas where the sheets were not cooled so rapidly. 
rding to Osmond these cells resemble ‘‘ cellules tourbillons’’ which 
rved in thin layers of the liquids by Bénard (1900). The Gartaud 
(magnification 50x) of lead etched with picrie acid dissolved in 
resembles very much the cells of the pattern (Figs. 1 and 2) of 
tin cited above. Referring now to this pattern of corroded tin the 
oints out that in this particular case the metal was cold-worked, and 
the explanations as stated above would mean that this cellular 
was so persistent that it survived even such treatment to which the 
etal had been subjected. This is, however, rather questionable. 
the writer would prefer to confine himself to the statement that 
enomenon may, under certain conditions, be observed on the surface 


etched eold-worked and annealed tin. 
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The Question Box 


A Column Devoted to the Asking, Answering and Disc: 
of Practical Questions in Heat Treatment — Mem! 
Submitting Answers and Discussions Are Request: 

To Refer to Serial Numbers of Questions 


NEW QUESTIONS 


QUESTION NO. 138. Is the electrolytic pickling process by 
show up defects in steel bars? If so, how does it compare with 
pickling processes? 


QUESTION NO. 139. What is fibre 


, as related to forgings 


QUESTION NO. 140. Can fibre be removed by heat. treatm: 
and to what extent?’ 


QUESTION NO. 141. Does fibre exist in castings whieh hav: 
jected to mechanical working ? 


OLD QUESTIONS 


QUESTION NO. 120. How does the carbon content affect the 
hardness of high speed steels? 


var 


QUESTION NO. 130. Is there any advantage in using notched 
pact tests in the inspection of annealed tool steel bar stock? What d 
a test show? 


Oe€$ Such 


WUESTION NO. 131. Given an alloy of the brass or bronze type, 
which there are no critical transformation points, suppose that through careless 
ness the metal has been overheated, producing an undesirably coarse crystalline 


structure, is it possible to refine the grain without remelting or mechaniwa 
work? 


QUESTION NO. 133. In annealing a carbon tool steel of 1.30 to 14 
per cent carbon, are there any ill effects to the steel in allowing it to soak 
for an hour or more at 30 to 40 degrees Fahr. above the critical point? 


QUESTION NO. 134. What are the usual feeds and speeds used in ma 
chining both carbon and alloy automotive steels, when using high speed stee 
cutting tools? 


Continued on Page 6389 
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Abstracts of Technical Articles 


Brief Reviews of Publications of Interest 
to Metallurgists and Steel Treaters 














rue FORGING OF AUTOMOBILE CRANKSHAFTS. — By a & 






\elson, research engineer, Wyman-Gordon Co., Worcester, Mass., in Forging 
stamping-Heat Treating, September, 1924, page 312. 
The author of this article states that automobile manufacturers are de 





anding erankshaft forgings that require the least amount of machining 





nd which will give nearly perfect dynamic balance, and gives a number of 





ethods by which the desired results may be obtained. 






HEAT TREATMENT OF STEEL SPRINGS. By J. K. Wood, con 
ulting engineer, New York City, in American Machinist, September 15, 
1924, page 443. 

[his article gives the general requirements for a spring. Spring steels 









ud their compositions are discussed. The coiling, forming and heat treat 






ng of helical and leaf springs are also covered. 
STRUCTURAL SEGREGATION IN GRAY IRON. By J. A. Bolton, 
metallurgist, Niles Tool Works, Hamilton, Ohio, in Jron «Age, September 138, 
1924, 

(he author states that cast iron is not homogeneous in structure, as it has 














merous structural segregations, mostly dendritic. These segregations influ 





ence the physical properties of the metal. In this article, crystallization is re 





viewed; limitations of methods of analysis, microscopy and fracture are in 





licated and primary crystallization of cast iron is explained. The distribu- 






tion of graphite is dependent largely on the type of primary crystallization 





f the metal. Brief mention is made of arrangement of pearlite, ferrite and 






steadite. Research in the author’s laboratory indicates that graphite flakes 





ire the most important indicator of cast iron’s physical properties. The re- 






lations among structural segregation, composition and physical properties 






are carefully detailed from results of tests on commercial irons. 


PRACTICAL METALLOGRAPHY. By SS. P. Rockwell, consulting 
netallurgist, Hartford, Conn., in American Machinist, September 25, 1924, 


page 18 















The author gives the applications of the art of metallography to the 





tion of problems in the average plant; practical methods of procedure 





) covered. 


HE NEW ALUMINUM-SLLICON ALLOYS. 
Kk. S. Archer, Aluminum Company of America, Cleveland, in Chemical and 














By J. D. Edwards and 





Vet gual Engineereing, September 29, 1924, page 504. 






is article describes an important process of modification, and the r 
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markable improvement in properties it brings about. The mod 
silicon-aluminum alloys consists of treating the molten metal 
sodium or a flux containing sodium fluoride, and results in an all 
increased strength and resistance to shock. These alloys are 
widely employed in the automotive field. Their application t 
dustries is rapidly increasing. 


STEELS FOR FORGING MACHINE DIES. By E.R. Frost 
National Machinery Co., in Forging-Stamping-Heat Tré@t#ng, Oct 
page 368. 

‘The above article was read at the meeting of the American I 
Institute in 1923, and states that many variable factors enter into 
of the best die steel. No definite formula or rule can be giver 


cover the many conditions encountered. 


ELECTRIC FURNACES FOR MEDIUM TEMPERATURES 
K’. Cone, engineer, George J. Hagan Co., Pittsburgh, in Forgiy 
Heat Treating, October, 1924, page 375. 

The above was presented at the 19th annual convention of th 
S. E. E., Pittsburgh, September, 1924. The author states that t 
furnace of the regenerative car type has eliminated many troub 
preliminary annealing of wire used in the manufacture of horse-s! 


FOUNDRY TREATMENT AND PHYSICAL PROPER’ 
SILICON-ALUMINUM SAND CASTINGS. By D. Basch and M 
Schenectady, N. Y. . 


This paper was presented at the annual meeting of th 
Foundrymen’s Association, Milwaukee, October llth to 16th. T 
discuss the developments made during the last four years with si 
of aluminum which have high physical properties and good 
properties. 


X-RAYS IN THE FOUNDRY. By Dr. Ancel St. John, N 
City. 

The above paper was given at the annual meeting of the 
Foundrymen’s Association, Milwaukee, October 11th to 16th, and 
brief description of what X-rays are, how they are used for exami: 
ings, and what they disclose, together with a consideration of th 
stances under which their use is justified. 


MANUFACTURE OF CAST-IRON PIPE IN THE SOUTH 
Richard Moldenke, Watchung, N. J. 

This article was read at the Birmingham Meeting, October, 1924 
American Institute of Mining and Metallurgical Engineers, and des 
two new developments in the manufacture of cast-iron pipe. The ad 
and disadvantages of both processes are presented in som 
Statistics on the production of pipe in the United States at the pres 


are given, as well as in the plants situated in the South. 
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Reviews of Recent Patents 
By 
NELSON LITTELL, Patent Attorney 
110 E. 42nd St., New York City 
Member of A. S. S. T. 


889, Method of Making High Speed Steel, William Bertin Brook- 
f Syracuse, New York. 
vention is for an improvement in the method of making high 
entor states that high speed steels when made in an electric 
ssess various quantities of non-metallic substances or inclusions 
etrimental to the tool and cause chipping or breakage thereof, 
steels made by the crucible method vary greatly in quality, 
ractically impossible to obtain uniformity because of the large 
small batches which are melted in the furnace. He, therefore, 
secure uniformity in quality by first reducing the entire melt in 
furnace under proper temperature to assure a product of maxi 
geneity and then transferring the molten metal from the electric 
series of heated crucibles in a-suitable crucible furnace where 
ined above the melting temperature for a period of twenty to 
tes to allow the non-metallic inclusions or metalloids to collect 
e where they are skimmed off before the metal is cast. By this 
conomy and uniformity of electric furnace steel is obtained to 
the high quality of the ‘‘crucible’’ steel. 


3.639, Method for Annealing Sheet Metal, Otto H. Cunningham, of 
Leechburg, Pennsylvania. 

the present practice of annealing sheet metal in packs of plates 

t takes several hours for the heat to penetrate to the center of 


Ue a0 eee 
8 6 


so to secure uniform heat throughout, a large amount of fue! is, 
unnecessarily wasted and the sheets of the outer edge of the 


often ruined through overheating. 


ling to the present invention, the sheets 4 are piled or stacked 
ince elements 7 at suitable intervals between the layers of plates, 


+ 
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The annealing box 1 is placed over the stack of sheets on the 

with the edges sealed by the sand seal 3 and the pack is p! 
heating furnace 5. While heat is being applied to the exterio1 

in the furnace 5, the interior of the stack of plates is also heate 
a suitable electric current from the leads 11 and 12 through t! 
elements to heat the inside of the stack and quickly bring the « 
to the proper annealing temperature, whereupon the heat may bx 
the pack cooled according to the usual practice. By imparting 
interior of the stack as well as the outside the heating time is 


reduced and overheating of the edges of the pack is eliminated. 
1,503,772, Alloy for High-Temperature Use, William H. Smith 


Cleveland, Ohio, assignor to Electro Metailurgical Company, a Co: 
of West Virginia. 


This patent describes a high temperature resisting alloy, part 


poratior 


use in forming muffles, annealing boxes, ete., for heat treating 
adapted to stand the repeated heating and cooling up to 1,000 t 
grees Cent. (1,832 to 2,192 degrees Fahr.) without becoming oxidi 
and disintegrated. The alloy preferably contains 8 to 15 per cent 
not less than 2.5 per cent of silicon, a fraction of one per cent 
and the balance principally iron. 


1,504,338, Alloy Comprising Iron, Nickel, Chromium, Tungsten. o 
Molybdenum. Pierre Girin, of Paris, France, assignor to Societe Anonym 


De Commentry Fourchambault and Decazeville, of Paris, France. 

This patent concerns an alloy which may be easily obtained 
quantities which is capable of being molded, forged, rolled and 
worked and which possesses at a temperature of 800 degrees C 
degrees Fahr.) a resistance almost equal to that of cold iron. 
ferred composition of the alloy is as follows: 


Nickel } 70 


Chromium 15 


per cent 
per cent 
Tungsten 5 per cent 
Manganese 2 per cent 
Carbon - 0.6 per cent 


The alloy is practically unoxidizable at high temperatures 
especially suitable for the manufacture of gas turbines and for us: 
chemical industries where corrosive reactions take place at high 
tures and pressures. 


1,505,176, Mold Coating. Stanley M. Udale, of Detroit, Michigan 
signor to Earl Holley, of Detroit, Michigan. 

This patent deseribes a coating material for coating the su! 
metal molds so that gray iron may be cast therein without imparti 
objectionable chill to the surface of the casting or without injury 
mold. The coating consists of fire clay in colloidal suspension in 
which a small amount of soluble silicate (sodium silieate) has bee! 

In applying the coating the molds are heated above 212 degrees F 
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of sodium silieate and colloidal fire clay apphed to the heated 
the mold so that the water is rapidly evaporated and a unitorm 


f the fire clay over the surface of the mold is assured. 


06.281, Electric Furnace. Thaddeus F. Baily, of Alliance, Ohio. 

tent relates to an electrie furnace in which the current is passed 
resistance trough located above and surrounding the hearth on 
iterial to be treated is placed. A novel feature of the invention 


containing the resistance material 22 which is supported from 


} 


r 
< SSPORS RES 
SPT pe 


WE 


16 of the furnace by means of the arch member 17 and collar 2) 
the hearth unobstructed by trough supporting means and easily 
The furnace is preferably constructed in three sections, the 
ition 1 supporting the hearth 4 which is provided with a spout or 


pening 6, partially closed by a suitable door 7. The intermediate 


nsists of a frame 12 enclosing the refractory and insulating mem 


nad 


| 11, the outer wall 16 of the resistance trough and the parts of the 


trough mentioned above. The top section 28 carries the arch 29 
fleets the heat downward through the opening in the collar 21 onto 


The electrodes 23 are inserted into the resistance material 22 on 
sides of the trough. The three sctions are detachable and by dis 
ng the leads from the electrodes 23 can he removed separately from 


to permit aecess to the hearth nortion. 


Concluded from Page 634 


QUESTION NO.135. From what material should the gears and pinions be 


; 


be used in a galvanizing bath, that is, operated under molten zinc? 


STION NO. 136. Which is the best pot for sheet galvanizing, one 
om heavy boiler plate, or a cast pot? If a cast pot, about what 


STION NO. 137. What is the mechanism of the iodine etch for the 
ng of steel? 
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News of the Chapters 


STANDING OF THE CHAPTERS 


. relative membership standing of the chapters has not b 
in TRANSACTIONS for some time; however, from now on, it 
eluded. Wonderful progress has been made by the chapters in t 
months as is evidenced by the listing given below, which shows 
standing of the chapters. ‘The figures in parentheses give the pres 
ship of each chapter. It will be interesting to see how these fig 
from month to month. 


I LI IT} 
1. Detroit (284) 1. Hartford (128) 1. Lehigh Val 
Pittsburgh (272) 2. Golden Gate (94) 2. New Have: 
Chicago (259) 3. Syracuse (75) 3. Tri City 
Cleveland (212) . Milwaukee (69) . Worcester 
Philadelphia (211) 5. Cincinnati 5. Los Angel 
3. Boston (201) 3. Indianapolis 3. Washington 
7. New York (193) . Buffalo 7. South Bend 
. North West 8. Schenectad\ 
. St. Louis 9. Providence 
. Rockford 
11. Springfield 
12. Rochester 
13. Toronto 


CINCINNATI CHAPTER 


oO - WwW LS 


= 
~ 


HE Cineinnati chapter of the American Society for Steel Treat 

a meeting on Thursday, October 9th at the Ohio Mechanics 
at which time an illustrated paper entitled, ‘‘The Romance of St 
presented by W. R. Klinkicht, engineer of tests with the Pollak St 
pany of Cincinnati. This paper covered briefly the early histor) 
and steel making and the methods of forging. The most important 
the development of the industry were clearly set forth, and pho 
were shown of various pieces of equipment, which were responsibl 
development, including the first drop hammer, Kelly’s Tilting Fur 
first steam hammer, and ancient and modern types of hand-i 
furnaces. 


CHICAGO CHAPTER 


A very interesting program is being prepared by the members 
Chicago chapter. They have already had the film of LaClede-Chr 
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fractories, and found the interest in refractories among their 
vy great and the discussion interesting. 

November meeting, H. Bornstein, chief metallurgist of the John 
ny and former chairman of the Tri City chapter, will talk on 


rip to Europe and his observation of European methods and 


December meeting, E. J. Janitzky, chief metallurgist of the Ili 
ompany, will give a practical talk on heat treating. 

nuary meeting will be held at the University of Chicago when 
on of the University faculty will present actual demonstration of 
tion of solids. 

tions are not quite complete for the February meeting, but it is 
have a visit from the national officers, with Doctor Jeffries of 
resenting the principal address. 


CLEVELAND CHAPTER 


eveland chapter of the American Society for Steel Treating 
rst meeting of the season on Friday evening, September 19th, in 
and Engineering Society Rooms at Hotel Winton. The speaker 
ening was Major R. H. Smith, vice-president of Lamson ani 
ompany, who gave an excellent resumé of his work on ‘‘ High 
ngths with Low Carbon Steels.*’ He deserihel a method of 
astonishing high tensile strength without brittleness in steel 
than 0.15 per cent carbon. His paper was well illustrated with 
photomicrographs. The interest with which this paper was 
indicated by the fact that the discussion following, lasted fully 
The meeting room was crowded to its capacity, about 140 mem 


guests being present. This wus considered an unusually good 

especially in view of the fact that many members had alread) 
ty in order to drive through to Boston. The dinner preceding 
ng was also well attended. 


econd monthly meeting of the Cleveland Chapter was held in the 
Engineering Society Rooms, Hotel Winton, Friday evening, 

1924. Reports on the Boston convention were given by Prof. 
ston, and by the National Secretary, W. H. Eisenman. Don H. 
sulting metallurgist, of Hartford, presented a paper entitled ‘‘ In 
nd Identification of Steels by Use of the Spark Test,’’ and gave 
| demonstration of the method. Mr. Stacks has carried this method 
ion much further than previous investigators, and has developed 
system. He emphasized the necessity of having a great many 
prepared in order to get good results, especially with alloy steels. 
ng was well attended and much interest in the subject was shown. 
rse in the practical heat treatment of steel] is being given under 
es of the Cleveland chapter at Case School of Applied Science, 
t of metallurgy. This course is for the purpose of giving ele- 
nstruction in the principles of practical heat treatment to the 
ters of Cleveland and vicinity. It is designed for foremen, 
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future foremen, salesmen for steel companies and for compar 
heat treating furnaces or pyrometers, purchasing agents {| 
who use heat treated steel parts or tools, and practical heat 
have had no opportunity for a scientific education, who desir: 
in their profession. A series of twenty evening meetings 
about eighteen of them being devoted to lectures, and two t 
demonstrations. Other demonstrations have also been arrang: 
tures will generally be one ond one-half to two hours in lengt} 
fully illustrated. The course is in charge of Professor H. 
head of the department of metallurgy, Case School of Applied 


DETROIT CHAPTER 

The Detroit chapter of the American Society for Steel Tre: 
meeting on Monday, October 20th at 8:00 p. m. in the Gen 
Building. Howard Scott, physicist, Bureau of Standards, Washing 
presented a paper entitled, ‘‘Quenching Media.’’ Mr. Scott was 
a very interesting and practical discussion of this important s 
much as the Bureau of Standards has recently made an exten 
tion and are now able to give the most accurate data avail 
quenching efficiency of various solutions. Dinner was served at 


preceding the meeting. 


GOLDEN GATE CHAPTER 

The Golden Gate chapter of the American Society for St 
held a meeting at the Engineers Club, San Francisco on t} 
September 13th. The subject of ‘‘Drop Forging’’, was discuss 
Culverwell, manager of the Kortick Manufacturing Compary, 
from its beginning, the progress of drop forging on the Pacifie | 
went into his discussion exhaustively, not only from the expe 
own organization, but through correspondence with the other 
plants on the coast, so that the information given, was authoritati 
he reviewed the future prospects of the Pacifie Coast in this conn 
introduced his superintendent, F. A. MacDonald, who took up n 
actual phases of shop work of drop forging, both past and pres: 
the modern developments in methods of operation and equipment 
told of some of the troubles experienced in every shop, and 


most interesting discussion by answering a number of questions 


committee on educational work, cf which Professor A. B. Don 


the University of California, is chairman, reported that they w 
ready to suggest a complete series of lectures on the history of |! 
ing, from the ore to the final processes. This work will be in 
the regular program of each meeting. 

Another very successful meeting of the chapter was held 
day, Oetober 8th at the New Peerless Cafe in Oakland. Ther 
seventy present, who formed a most enthusiastic audience to P. A 
strong, vice-president of the Ludlum Steel Company. The s 


his paper was ‘‘Some Recent Developments in Alloy Steels’’, an 
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time was devoted to the diseussion of the new stainless steels 







ng dev eloped. 


HARTFORD CHAPTER 
irtford chapter of the American Society for Steel Treating held 


ber meeting on the 7th at the Hartford Engineers’ Club Room. 






(', Diekson and Dr. EF. C. Langenberg, both connected with the 
S my Ordnance department at the Watertown Arsenal were the 


the evening, General Dickson choosing for his subject, ‘‘ X-Ray 







Metals’’, and Dr. Langenberg, ‘‘Influence of Temperature on 
’ = ~ 


Shock-Resisting Properties of Various Steels.’’ The information 








y gave was obtained in the course of investigations earried out 
the quality of important ordnance parts. General Dickson's 
scribed methods of inspection of raw materials and finished parts 
of the X-Ray; while Dr. Langenberg explained how the prope 
steel vary when exposed to temperatures below and above normal 


spheric temperature. Both papers were illustrated with lantern slides, 







re of great interest and practical value to’all concerned with the 
eatment, testing and the use of steel. Dinner was served at the 
sity Club at 6:30 preceding the meeting. 


LEHIGH VALLEY CHAPTER 
Lehigh Valley chapter of the American Society for Steel Treating 


meeting on Oetober 10th at the Exhibit Building, which was ad 


ssed by Dr. Richard Moldenke, on the subject of ‘‘Foundry Coke’ 








Moldenke’s presentation was entertaining and instructive. 


LOS ANGELES CHAPTER 


\ special meeting of the Los Angeles chapter of the American Society 


Ste Treating was held on October 17th at the Cafeteria of the Los 
geles Creamery, After the dinner Mr. Armstrong spoke on alloy steel and 


ss steel. There were forty preseut at this meeting. 







NEW YORK CHAPTER 
New York chapter of the American Society for Steel Treating held 
irst formal meeting on Wednesday evening, October 22nd in the Mer 


ts Association Room, Woolworth Building. F. F. Lucas, Western Electric 








, addressed the chapter, giving an interesting account of the methods, 


nment 





and theory underlying his work in high power metallography. 





s Was supplemented by a description of the photographs presented at the 





ston Convention, giving some important evidence on the nature of 





This meeting was well attended and an animated discussion last 





in hour following Mr. Lueas’ presentation. 












NORTH-WEST CHAPTER 
University of Minnesote through its Extension Division, is offer- 


rse in ‘‘ Materials Testing.’’ This will be conducted by Professor 
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G. C. Priester, chairman of the chapter. This course began 
September 22nd at 7:30 p. m. in the Experimental Engineer 
and will continue for 16 weeks. The general policy of th 
make it of the greatest possible use to the men who enroll. 
a discussion of the standard methods of testing engineeri: 
actual testing of the same materials by the latest approved met} 
methods of testing of material used for special purposes, discus 
specifications required for buying or selling engineering mate. 
outline of the properties of the various useful metals and y 
course will be of benefit to all who design, heat treat, forg: 


steel and various other metals, or are otherwise employed 


know more about the material they are using. It will afford 
opportunity to obtain useful scientific knowledge which can } 
applied. 

The North West chapter of the American Society for St: 
held a joint meeting with the Minnesota section of the Ameri: 
Society on Friday, October 10th, in Room 100, Chemistry Bui! 
University of Minnesota. The speaker of the evening was ID 
Hoyt, metallurgist at the Research Laboratory of the Gen: 
Company at Schenectady, who chose as his subject, ‘‘ Metallic Sing 
with the X-Ray Defraction Apparatus.’’ Dr. Hoyt has been d 
deal of work on crystal structures and his lecture covered 
thoroughly. 

The chapter held a meeting on Wednesday, October 29th, 
facturers’ Club, which was in the form of a smoker and genera! 
meeting. The program included a review by Dr. O. E. Harde 
ciety’s annual Convention, which he attended as a delegate. Mot 
were shown and other entertainment furnished. 


PHILADELPHIA CHAPTER 

A post-convention meeting was held by the Philadelphia 
the American Society for Steel Treating on October 3rd, at the | 
Club. The three papers, ‘‘On Metallurgical Education,’’ by 
Hoyt; ‘‘Salt Baths’’ by Sam Tour and ‘‘The Macroscopic Exan 
Steel’’ by V. O. Homerberg, which have been published in Tra 
were discussed at this meeting. A practical talk entitled, ‘‘ H: 
Charge’’ was presented by H. J. N. Voltman of the W. S. Rock 
pany of New York. This meeting was very well attended. 


PITTSBURGH CHAPTER 


The regular monthly meeting of the Pittsburgh chapter of t! 
ean Society for Steel Treating was held in the auditorium oi 
Bureau of Mines Building on the evening of October 7th. The s 
the evening was J. M. Watson, metallurgical engineer of the Hu 
Car Corporation and a very active member of the Detroit Chapt 
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s, ‘*Heat Treating Processes as Carried On in the New Jaekson 
the Hupp Motor Car Corporation’’ and the talk was splendidly 
by motion pictures which were taken by the U. S. Bureau ot 
the co-operation of the Hupp Cerporation. Mr. Watson explained 
s and equipment used in the continuous heat treatment of front 
pyrometer system by which close and accurate temperature con 
tained and recorded, and the cooling system with which the oil 
baths are kept as a uniform temperature. The case-hardening of 
nuckles and their subsequent treatment was demonstrated in con 
letail. No less interesting: and important was Mr. Watson’s 
n of the rigid and close inspection which the various parts must 
efore they are permitted to go into service. At the conclusion 
ilk many members of the Pittsburgh Chapter entered into the 
liseussion which followed and showed by their many questions 
interest they had followed Mr. Watson. 


ROCHESTER CHAPTER 


Rochester chapter of the American Society for Steel Treating held 
meeting of the year on Monday, September 29th in the assembly 
Mechanies Institute. J. J. Desmond, chemist and metallurgist of 
th East Eleetrie Company, was the speaker of the evening, and 

his subject, ‘‘Tool Steel and Its Performance’’. Mr. Desmond’s 
tion was interesting and instructive, being illustrated by slides 
brought out in a forceful manner, some of the points to be observed 
ning maximum service from tool steel. The chapter has published 
et containing the program of the meetings for the entire year as 


the membership of the chapter. 


SCHENECTADY CHAPTER 


regular meeting of the Schenectady chapter of the American So- 
Steel Treating was held on Friday, September 19th in the Edison 
1. A discussion of the épen heartia process of manufacturing steel, 


en by L. F. Johnson, metallurgist with the United Alloy Steel Corp., 


This chapter is planning a series of lectures on practical metallurgy. 


SOUTH BEND CHAPTER 


South Bend chapter of the American Society for Steel Treating held 

on October 28th at the South Bend Y. M. C. A. John D. Cutter, 
dent of the Climax Molybdenum Company presented an interesting 
titled, ‘* Molybdenum and the Principal Uses of Molybdenum Steels.’’ 
ter is a nationally known metallurgist and is one of the pioneers in 

iction of molybdenum steels. J. F. McElroy also presented a paper, 
for his subject, ‘‘ Machine Shop Practices in England.’’ Much dis- 


llowed these presentations, 
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ST. LOUIS CHAPTER 
The St. Louis chapter of the American Society for Steel Ty, 
a meeting on Monday evening, October 20th, at 8:00 p. m. 
Annex Hotel. The speaker of the evening was Robert E. Kin} 
engineer, welder division of the Lincoln Electric Co., who spoke 0) 
Welding of Steel.’’ 


in th 


Mr. Kinkead having had broad practical ex; 
electric welding, covered the subject thoroughly, and the discuss 
followed his presentation was interesting and instructive. 


SYRACUSE CHAPTER 
The Syracuse chapter of the American Society for Steel Tre 
a meeting on October 20th at the Onondaga Hotel. T. Holla: 
United Aloy Steel Corporation, was the speaker of the evening, 
‘*Corrosion Resistant Steel’’ for his subject. Dinner 
University Club at 6:30 preceding the meeting. 


was serve 


TORONTO CHAPTER 
On September 26th, the Toronto chapter of the American Sv: 
Steel Treating held a meeting in Room 32 of the Mining Building, 
time Professor E. A. Alleut presented an interesting paper entitled 
Forging.’’ 


The chapter held their October meeting on the 10th of the mont! 
the first lecture of the special course of lectures on the Metallurg, 


and Steel, was presented by Professor O. W. Ellis. An interesting | 
sion followed this presentation. 

The chapter held a meeting on Thursday, October 30th in Room 
Mining Building, University of Toronto, at which time W. 8. Bidle, first 
president of the Society, addressed the chapter on the subject of ‘* Pr: 
Heat Treating.’’ This was a very capable presentation, and the «i 
which followed was both interesting and instructive. 


S 


WORCESTER CHAPTER 

The Worcester chapter of the American Society for Steel Treating hel 
a joint meeting with the Worcester section of the American Institute 
Electrical Engineers at Whitinsville, Mass. After short addresses }) 
chairman of both societies, the meeting was addressed by C. F. Cone of! 
George J. Hagan Company, who described the installation of electr 
annealing and carburizing furnaces in the plant of the Whitins Machin 
Company. Mr. Aldrich of that company spoke about the operation of th 
furnaces and the reasons influencing the company in their decision to 
stall electric equipment. An inspection was then made of the equipment al 
the Whitins Machine Company. This company generates its own electricity 
for daytime operation and has a very fine modern power house. There was 
aun attendance of 117 members and guests at this meeting. 





ADVERTISING 


SECTION 


EMPLOYMENT SERVICE BUREAU 


nployment service bureau is for all members of the Society. If 


you 


tion, your want ad will be printed at a charge of 50c¢ each insertion in 


a of the Transactions. 


This service is also for employers, whether you are members of the Society or 
if you will notify this department of the position you have open, your ad 


blished at 50e per insertion in two issues of the Trangactions. 


\pal \ copy. 


Fee must 


Important Notice 
in addressing answers to advertisements on these pages, a stamped envelope 
ntaining your letter should be sent to AMERICAN SOCIETY FOR STEEL 
rREATING, 4600 Prospect Ave., Cleveland, O. It will be forwarded to the proper 


mat 1 
estination. 


It is necessary that letters should contain stamps for forwarding. 


ee 


POSITIONS WANTED 


OGRAPHIST-METALLURGIST wants em 
nt wl returns from Europe on Septem 
Graduated from Ohio State University 
idvanced work at Columbia University in 
Formerly in charge of small heat-treat- 
rtment. 5 years’ experience covers routine 
metallography, heat-treating, hardening of 
high speed steel. Knowledge of non-fer- 
liography and physical testing. Inclined 
Can furnish reference. Address 


vher ne 


{ARDENER desires position. Familiar with 
e dies, shear knives and all tool steels. 12 
perience Can give first class references. 
f taking charge of hardening room.  Loca- 
los Angeles cr vicinity preferred. Address 


\LLURGIST & CHEMIST. ‘Technical graduate ; 
ent metallurgist and superintendent of heat 
vill consider connection with financialls 
ranization offering future. 12 years’ ex- 

it treating all classes of steel, physical, 
testing, metallurgical research, metallo- 
ection, maintenance and installation of 
Married, 37. Capable executive. Ad- 


METALLURGICAL ENGINEER. Graduate of Uni 
: f Pittsburgh (1922), desires position as 
gical engineer. Address 10-15. 


'REATER desires position Has had 14 
xperience, being in charge of four different 
ng plants during that time. Address 11-10. 


HEAT 


he 
i) 


TREATER desires position as 
treating plant or service man for 
pany 20 years’ thorough practical ex- 
hardening and heat treatment of 

last 12 years has had entire charge of 
partments for several large manu- 

rns Best of references furnished. 


EMAN 


OPPORTUNITY to return to the steel game is 

‘red by young man, age 25. 2 years heat treat- 
n on alloy steels, followed by 3% 
ne industry, with unusually varied 
all around training in inspection 
g, investigation and supervision and 
neering. Technical graduate. Mar- 
d 20 men on heat treating and has 
in 5 supervisory positions. Plans 
ially into sales organization. Now 
ion unimportant. Address 11-35. 


POSITIONS WANTED 


FORGE SHOP FOREMAN desires position. Experi- 
enced in all kinds of hammer forgings, tool dress- 
ing, hardening and carburizing. Can give best of 
references, Address 11-40. 


CHEMIST, METALLURGIST, INSPECTOR, with 12 
years’ experience in open hearth, rolling mill and 
laboratory, wants to make permanent connection 
where ability and experience will lead to advance- 
ment. Familiar with high and low carbon steels. 
No restrictions as to district. Address 11-45. 
CHEMIST AND HEAT TREATER desires position 
in Philadelphia or vicinity. Experienced in heat 
treatment of low carbon, high carbon and high speed 
steel; also carburizing, pyrometry, physical testing 
and inspection; chemical analysis of ferrous and 
non-ferrous metals. Will accept position as assistant 
or anything which will show possibility of advance- 
ment. Reasonable salary. Address 11-5. 


TOOL HARDENER AND HEAT TREATER desires 
position. 12 years’ practical experience covering all 
phases of heat treating. Fully capable of taking 
charge of hardening department. Eastern location 
preferred, but will go anywhere. Address 11-50. 


POSITIONS OPEN 


WANTED THOROUGHLY EXPERIENCED HARD 
ENER FOREMAN. Must have executive experience 
and complete knowlkdge of heat treatment of high 
speed, carbon, alloy steels and carburizing. Hard- 
ening plant is constructed with all modern appli 
ances. State age, experience and_ salary 


expectcd 
Address 11-25. 


WANTED GENERAL MANAGER of cold-rolled steel 
and stamping manufactory in New England. Do not 
apply unless you have mastered and managed both 
lines, and have been receiving over $10,000 salary 
a year. Address 11-30. 


WANTED 


FOR SALE — ROCKWELL HARDNESS TESTER. 
Direct Reading No. 242A with Diamond Cone Point. 
Slightly Used. Good Condition. Address Keystone 
Screw Co., Bullitt Bldg., Philadelphia. 
WANTED 


Used scleroscope 
condition 


Must be in very good 
Address 9-15. 
WANTED—A used Rockwell hardness tester. 


Must 
be in good condition. Address 11-29. 


WANTED—Used metallurgical microscope with cam- 


era, objectives and polishing equipment. 


State con 
dition and price. Address 9-5. 
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Items of Interest 


oO” ot the reeent new developments in the way of labor and 
ing devices is that of the carburizing compound cleaner and 
factured by the Brown Lynch Scott Co. of Monmouth, Illinois. ©; 
machines was exhibited at the Boston convention of the Society. 

In operating this machine the pot used for case hardeni 
dumped, either hot or cold, into the hopper at the top of the ma 
is agitated mechanically and the compound very quickly drops int 
chine where it passes over sieves that takes out the remaining | 
scale, slag, clay and other foreign substances, and also where tl] 
fine particles are removed. 

This may be removed by connecting the machine with 
system, or it may be allowed to settle in the bottom of the ma 
which it can be removed readily with a shovel. In either cas: 
practically eliminates the dust from the shop, as the machine its 
tically dust proof and very little dust arises from it even when it 
nected with a suction fan system. 

The hopper at the top also serves a very important function 
ing the treated steel from the compound when the pots are dum 
that is when the steel is of a nature that it can be so handled, as 
quickly removes the compound and then may be rolled over to the 
machine and the steel dumped into a quenching vat. 

Stated very conservatively, this machine will reclaim at least » 
more compound than is reclaimed by the hand method, and at the 
it accomplishes this work with 75 per cent less labor than is requir 
is done by hand. Therefore, it very quickly pays for itself, in 
compound and in saving of labor, besides all this a more uniforn 
work is obtained because of the assurance of having the compow 


cleaned. 


Bristol Co., Waterbury, Conn., have just published their Bu 
330, describing the new Indicating High Resistance Pyrometer \ 
This pyrometer is an improvement over any previous model which 
been brought out and is a very important addition to the pyromet 
This pyrometer was placed before the public for the first time at t! 
national Steel Exposition of the American Society for Steel Treat 
at Boston, the week of September 22nd. 


Bulletin No. 261, recently published by the W. S. Rockwell ‘ 
York, describes some of the development and new. applications of t! 





ADVERTISING SECTION 


To Prepare Metallographic Specimens 


Metallographic Belt and Disc Grinder 
For Rough and Fine Grinding 


Rough grinding of metallographic speci- 
mens is done by successively grinding on 
three endless, interchangeable carborun- 
dum belts; coarse, medium and fine. 


Each successive grinding is made at right 
angles to the previous one until the pre- 
vious grinding lines are effaced and all 
lines become parallel. The fine grinding 
is then made with emery paper attached 
to the circular disk. 


PRICE, _— with set of grinding 
SE lil RRR, RC 


Fisher Polishing Machine 


By using the Fisher Polishing Machine 
and levigated alumina of the proper grade, 
the correct metallographic polish is ob- 
tained. The alumina is conveniently 


applied by means of a laboratory wash 
bottle 


PRICE, complete with 110 volt uni- 
versal motor 


Levigated Alumina 
for Metallographic Polishing 


[his is prepared by us by a special process developed in our own metallo- 


graphic laboratory; it is free from rough particles and is much more satis- 
factory than rouge. 


3957 Alumina, grade No. 1. For all hard metals. 


One ounce makes 50 
ounces of correct polishing solution. 


Price, per ounce 


\lumina, grade No. 2. For medium-hard metals. Especially suit- 
able for cast-iron, bronze, brass and all nickel and copper alloys. 


One ounce makes 100 ounces of correct polishing solution. 
Price, per ounce 


3957 


\lumina, grade No. 3. For very soft metals and other metal speci- 
mens for investigation under highest possible magnifications. One 


ounce makes 167 ounces of correct polishing solution. 
Price, per ounce 


SCIENTIRIG MATERIALS Company 


‘ 6verything for the Laboratory” 
PITTSBURGH, PA. 


hen answering advertisements please mention ‘‘ Transactions’’ 
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well Automatic Rotary Furnace. The advantages from the 
eost of production; for decreased labor cost; for fuel 


St 


economy 
comfortable working conditions for operatives; and for increased 


unit of time, labor, fuel and floor space are thoroughly covere 


The United States Civil Service Commission annountes the fo 
competitive examination for the position of junior physicist. 

An examination for junior physicist will be held throughout 
on November 19. It is to fill vacancies in the Bureau of Standa) 
ment of Commerce, at an entrance salary of $1,860 a year. Adva 


2 open 


( ountry 
Depart: 


ent in 
pay may be made without change in assignment up to $2,400 a ye: 

Applicants must have been graduated with a degree from a ve of 
recognized standing, such course to have included as a minimum, ematies 


through elementary differential equations and at least 18 semester hours of 


physies, or they must be senior students in such an institution 


proof of actual graduation within three months from the date 
amination. 


furnish 


he ex 


Examination will be given in the following optional subjects: tricity, 
heat, mechanics, optics, physical metallurgy, and radio. . 

Competitors will be rated on general physics, mathematics through eal. 
culus, practical questions on each optional subject chosen, and education. 
training, and experience. Full information and application blanks may ly 
obtained from the United States Civil Service Commission, D. C., or t 


tary of the board of U. 8. civil-service examiners at the post office o 


he secre- 


custom 
house in any city. 


Hoover Steel Ball Co., Ann Arbor, Mich., has purchased the Imperial 
Bearing Co. of Detroit. The equipment of the latter plant will shortly be 
moved to Ann Arbor and housed in the Hoover plant. New machinery 
equipment, in addition to that purchased from the Imperial Bearing (o 
being added_ for the production of ball thrust bearings, roller bearings, and 


ball retainers. The new program does not include the manufacture of an 


and 


os 


nular or radial ball bearings. The personnel of the company remains thi 
same as before, with H. D. Runciman as general manager. 58. A. Strickland, 
manager of the Imperial plant, will be manager of the bearing division. 
Mr. Strickland has become a director in place of Mr. Dobson who has severed 
his connections with the company. 


Erichsen Testing Machines 
Standard the World Over 


For the Determination of the Drawing, 
Stamping, Compressive and Folding 
Qualities (the “Workability’”) of Sheet 
Metals 


Know your Metal. 
Save time and save money, 


The Bock Machine Company 
3618 Colerain Ave. Cincinnati, 0. 





